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Vice-President . . | oy. Se SR EW Ds W OLf 2 2 ee Urbana 
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Trustee, Term expires 1920) .-°- ..) 6S. A): GREELEY 2222 eee Chicago 
Trustee, Term expires 1921 . . . M: C. SsosLlom____-____- _ Springfield 
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Secretary and Treasurer . . 7 UR a RATMAN. Goa Wheaton 


[The above officers, with the chairmen of the sections, constitute the 
Executive Committee] 
Sewerage Section 
S. A. GREELEY (Chairman), Chicago 
(A) SuB-SECTION ON SEWERAGE WORKS CONSTRUCTION 


L. B. Barker, (Vice-Chair- J. M. EGAn _ D. C. MEYERS 
man), Chicago Aurora Oak Park 
(B) Sus-SECTION ON SEWERAGE WORKS OPERATION 
M. C. Ssostom (Vice-Chair M. L. ENGER W. S. See 
man), Springfield Urbana Chicago 


Road and Pavement Section 
F. C. LoHMAaNN (Chairman), Chicago 
(A) Suvs-SECTION ON RuRAL ROADS AND HIGHWAYS 


C. M. Powe.tut (Vice-Chair- E. A. ROSSITER F, WINDES 
man), Chicago Chicago Winnetka 
(B) Svus-SECTION ON URBAN STREETS AND PAVEMENTS 
H. J. Frxmer (Vice-Chair- C. W. CoLLINs G. H.- REITER 
man), Chicago Wilmette Chicago 
Drainage Section 
G. W..Pickets (Chair- J. A. Reeves (Vice-Chair- 
man), Urbana man), Chicago 
W. P. BUSHNELL E. A. ROSSITER A. L. WEBSTER 
Quincy Chicago Wheaton 
Structural Section 
D. A. ApRAMsS (Chairman) G. F. Burcu (Vice-Chair- 
Chicago man), Springfield 
W. F. GERDES L. G. PARKER J. E. SoHWAAB 
Quincy Chicago Carlinville 
Surveying Section 
M. L. GrReeLeEy (Chairman) A. H. Bett (Vice-Chair- 
Chicago man), Bloomington 
W. H. BuRGER W. KRAMER T. H. LANDON 
Evanston Chicago Alton 


(The above officers constitute the Executive Committees of their 
respective sections) 
Committee on Legislation 


L. K. SHerman (Chair- F. H. NEwEtuL (Vice-Chair- 
man), Chicago man), Urbana 
W. P. BUSHNELL W. D. GERBER C. OLDER 
Quincy Chicago Springfield 
Committee on Co-operation 
J. G. Metiuisw (Chair- J. A. Harman (Vice-Chair- 
man), Bloomington G. C. HABERMEYER man), Peoria 
W. W. DEBERARD Urbana I. RANDOLPH 
Chicago Chicago 
Committee on Water Supply 
W. R. Getston (Chair- C. B. BurpDIcKk R. Crozier 
man), Quincy Chicago Peoria 
Committee on Regulating Motor Traffic 
J. G. GABELMAN (Chair- C. D. Hi. B. H. PIEPMEIER 


man), Chicago Chicago Springfield 
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NOTICES 


” 


1. Annual Meeting: University of Illinois, Urbana-Champaign, Ill.; Jan- 
uary, 1920. : 

29. Sections and Committees: Chairmen are requested to be active in 
starting work and to keep in touch with the work. 

3. New Members: They can be elected at any time. For application 
blanks apply to the secretary. 

4, Advertisements: Examine these 65 pages relative to engineering 

and construction materials and supplies. Use them when wanting 

materials, prices and information. In writing to advertisers please 

state that you have seen their advertisements in the “Proceedings” 

of the Illinois Society of Engineers. 
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LIST OF MEMBERS 


Please Notify the Secretary of Change of Address 
(MEM.—Member; Aff.—Affiliated Member) 


ABBOTT, HERMAN R., Supervising Engineer, % Constructing 


Quartermaster! 2-1 eS eee Fort Sheridan, Il. 
ABRAMS, Durr A., Professor in Charge, Structural Materials 
Research Laboratory, Lewis Institute____._____ Chicago, Ill. 


* ADAMS, Harvey C., Pres., Danville Brick Co._...____.-______ 


pair ihe Ca VOee ae eee eee 141 Vermilion St., Danville, II. 
AGUILAR, ALONZO, Surveyor and Contractor____.___--_---- 

Pe fet RNa yc Ha Candelaria St., Mayaguez, Porto Rico 
ALGEo, HARorp L., 1st Lieut. Co. C, 311th Engineers_________- 

PN peaks SRO se ieee Seen 4050 Kenmore Ave., Chicago, IIl. 


* ALVORD, JOHN W.,. Hyd. and. San. HEngr.-_..-. sla 


RRO ENR Se RS aR ES dk I Es 1417 Hartford Bldg., Chicago, Ill, 
ARMSTRONG, D. L., Corporal, Hospital Unit No. 138_----__--- 
DiS Ee bai AA, Byam Sale score oS Fort McPherson, Atlanta, Ga. 


' ARMSTRONG, GEO. C., Gen. Mgr., Indian Refining Co..__.--_- 


SS ee NS Lio i es ne ae Lawrenceville, Il. 
ARMSTRONG, H. G., Pres., Armstrong Engineering Co._______- 
is a a he lees oh es 3 Ue Ue Taylorville, Iil. 


* ASHLEY, CLIFFORD A.,-(City Engineer of Naperville),.....___ 


Se ee ee 346 Coulter Block, Aurora, IIl. 
BABBITT, HAROLD H., Associate in Mun. and San. Eng.’g., Univ. 

OD TLS Se ee 204 Engineering Hall, Urbana, II]. 
Baker, IRA O., Prof. of Civil Engineering, University of IIl. 

Be en a Re os re 8 2 201 Engineering Hall, Urbana, IIl. 


~ BaRKErR, L. B., Asst. Eng., San Dist. of Chicago_..________- 


I eager oe al Po RE ...---..550 E. 50th Place, Chicago, I11. 
BARNES, W. T., Consult. Engr., Metcalf & Eddy__--.-__----__ 

ih SOR: Fk COMUNE Hee YES eC ST ag 14 Beacon St., Boston, Mass. 
Bartow, Epwarp, Major, Sanitary Corps, Am. Ex. Force, Am. 

P. O. 702, Chief of State Water Survey Division__Urbana, III. 
BEITMAN, ARTHUR H., Civil Engr.-.--o-_2ol oo 

BR id Geer ee ae es ee 528 Riverside Drive, New York, N. Y. 
BELL, ARTHUR H., Civ. Hngr., Co. Surveyor__-..-_---.-.-_ 

Rie ARN eo a eee ee ere Court House, Bloomington, IIl. 
BENEFIEL, Ross J., City Engr., Co. Supt. of Highways______ 

sf sy oo sae wl a ae Lawrenceville, [ll. 
BiILeGER, Harry E.; Road Engineer, State Highway Division_- 

ih PAI OR IR agll A  gF 714 S. State St., Springfield, III. 
Buiack, E. B., Consulting Engineer (Black & Veatch)-_-_-_. 

POPES Laat Nak RE AL Bae aN BO Interstate Bldg., Kansas City, Mo. 
BLACKBURN, W. T., Consult. Engr. for Dunn Wire-Cut Lug 

Brick C0... 24008 i eee oe eee 402 EK. Court St., Paris, Ill. 
BLAIR, Wit J., Vice-Pres., Nat. Paving Brick Mnfrs. Assn. Ee 

Be he NE eS ee eee fee ee oe, eee Cleveland, Ohio. 
BoRCGHERDING, Louis, Bridge Contractor, Title Guaranty Bldg. 

IO Re eR ae le ae St. Louis, Mo. 
Borer, L. L., Co. Supt. of Highways____..Court House, Quincy, II. 
Brapt, S. E., State Superintendent of Highways__-_--- DeKalb IIl. 


~ Bremer, H. H., Civil Engineer and Surveyor__------------ 


i ee aie 1007, 69 W. Washington St., Chicago, III. 
BRICKLEY, RAYMOND M. (Farming) ----..-------..- Harvard, IIl. 
BROWN, CHARLES C., Asst. Maintenance Engr., Division of 

High wWaveeses: 5. eee ee ees State Capitol, Springfield, I11. 
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BeOs HILL. Gno.eG,,, Civil neineer 2 te cele Pelee Po 


cas WNT Min AP Sct GN as AO nai PAE Ri 222 Unity Bldg., Bloomington, III. 


Burcu, G. F., Asst. Highway Engr., State Division of High- 


SREY meee eed ae ee eee ay Ci ee eS Springfield, Ill. 


BuRpDICcCK, CHARLES B., Hyd. and Sanit. Engr., Alvord & Bur- 


(iC ee -8 So. Dearborn St., Chicago, III. 


BurcEer, WM. H., Prof. of Civil Engineering, College of Engin- 


COUT ee nr eS Northwestern University, Evanston, IIl. 


BusH, KENNETH B., Captain, Co. F, 4th Inf., U.S. Army, Home 


HOUPOGR = ose. eS oe See 1225 Park Place, Quincy, III. 


BUSHNELL, WEBSTER P., Civil and Drainage Engineer 


8 A ge Se SU TE a op re a 2 Wells Bldg., Quincy, III. 


CALDWELL, H. L., President, Caldwell Engineering Co 


Wace te gs EEE Gh nS ee a ae 505 Ayers Bank Bldg., Jacksonville, III. 


CAMPBELL, NEIL N., Civil Engineer and Surveyor 


Ss at ee Ee er Sle Washington Circle, Lake Forest, III. 


CHAMBERLAIN, HE. J., Drainage Engr., Chief Eng., Sny Id. 


Levee & Drainage District__________ Box 377, Pittsfield, Ill. 
CHATTEN, ENocH R., City Engineer_____-_-_ City Hall, Quincy, I11. 


CHESTER, CHAS. E., Civil Eng., Manager of Water Co 


——— ee 


se a rere ae ere ee eR Shelbyville, Ill. 


CoLttins, C. W., Sales Engineer, Barrett Co 


le a FE RES ee ae aap 117 38rd St. Wilmette, Ill. 


CoLviIn, ALBERT A., Asst. Eng., Track Elev. Dept., C. & N. W. 


yee ete 2S Seem cot ae nk 606 Main St., Wheaton, III. 
CONNOLLY, FRANK M., City Engineer__._.Box 264, Galesburg, Ill. 


Cook, R. A. Valuation Engr., Chicago & Alton Railway 


pe tex, 7 EAS ee 303 E. Jefferson St., Bloomington, II]. 


CourRTER, G. W., Asst. Engr., Long-Bell Lumber Co 


Pe NC a I a hs oe Box 693, Lake Charles, Louisiana. 


Cowes, M. W., Asst. Engr., State Board of Health 


in J ta, 6 page Wea Fei at oy ak Sa ae a Springfield, Ill. 


CroziER, Ray, Vice-Pres., Engr. & Sone Peoria Water Works 


Dg ac ly Be 2 ge IG a ie ae 143 No. Jefferson Ave., Peoria, Ill. 


DasBneEy, A. L., Consulting Hydraulic Engineer 


2A Pipa oak RS lege sh 376 Randolph Bldg., Memphis, Tenn. 


DaApPERT Boyp H., (in army service), County Surveyor____ 


ee See ae Ro ee oe 515 Gandy Ave., Taylorville, Ill. 


DAPPERT, JAMES W., Civil Engineer, City Engineer 


Hap SND AEA 2 RE da Lock Box 141, Taylorville, Ill. 


DAPPERT, JOHN V., (Lieutenant, U. S. Army) 


Speen a ee en ee ee Le 505 EK. Gandy Ave., Taylorville, Ill. 


Daprert, M. L., (Captain, Co. I, 130th U. S. Infantry) 


cag Spt poy pe a Sg ae 505 Gandy Ave., Taylorville, Ill. 


Davis, R. E., tst Lieut. Engrs., Asst. to Dept. Engineer_2-— 


i EA” ge RRS EE le eG 641 O’Farrell St., San Francisco, - Calif. 


Aye PHOSAS © Oy CLVIL. Pngineer Sono eke ee 


i, | Sears ea 202 Luna Strickler Bldg., Albuquerque, N. Mex. 


DEBERARD, W. W., Western Editor, Engineering News-Record 


ately a! Seeds Li ee 1570 Old Colony Bidg., Chicago, I11. 
§ DEUTSCHMANN, FRED J., Wells Engineering Co 
i, PEN La Sn RR ay gl Repel a 346 Coulter Block, Aurora, IIl. 


DEVEREAUX, Raymonp T., (Asst. Eng., Board of Local Impts.) 


pe ese: orice een ee pe Ste 5843 Nina Ave., Chicago, IIl. 
DEWEY, GEORGE F., City Engineer_____- 609 Ohio St., Cairo, Ill. 


DEWOLF, FRANK W., Chief of State Geological Survey 


Rr rs are ee ene re eke tt eee Urbana, IIl. 


LIN OTS 


5 RS eRe re Fey 


4) TERIELY 6 
MEM ) Dition, Wo. S., Co. Supt. of Highways, Co. Surveyor___-- 
RED, Pca Pla nk Dee ats eo CRS Se al Seg we SR Danville, I. 
MEM DowDELL, CHAS. O., Asst. Gen. Maraeer: Security Cement & 
EalMG Ore ee a Na ae eee ee Box 105, Hagerstown, Md. 
MEM Hean, (JR), JoHN. M:., Pres., Egan Const. Co.c._-lloslooe 
Spe Sn Den CGI cht Nahanttune’ Soi 105 S. May St., Aurora, Ill. 
MEM EIFrertT, C. H., Asst. Eng., Miami Conservancy__....------ 
i A eh pla ea cp es in ares Saein ? ARS 1028 Redfern Ave., Dayton, O. 
MEM Evviottr, C. G., Consulting Drainage Engineer (Elliott & Har- 
man Engineering Co.)__700 10th St. N. W., Washington, D. C. 
MEM EMERSON, —H. da, Structural Ener. ooo oo eee 
SS isnt Ste Lie URE eee PS 133 W. Washington St., Chicago, II1. 
MEM EMERY, WALTER E., Co. Supt. of Highways, Civ. and Struc- ; 
tural ne ineere. eh 2 512 No. Glendale Ave., Peoria, Ill. 
MEM ENGER, MELVIN L., Prof. of Mechanics and Hydraulics_____- 
SLT Mae Okt 204 Engineering Hall, Univ. of Ill., Urbana, Ill. 
MEM ENos, Atten, Co..Surveyor, Engineer: 2. 98 _ oe 
pnt fino feu sae a At ue Se ang 720 N. Fifth St., Springfield, 111. 
MEM Hisson, -Wn.. A., Eengr.- and: Contr._.-- 32-2232 2222 eee 
Boy Oo een ere eS, ee 111 W. Washington St., Chicago, Ill. 
MEM EWaALp, FRANK G., Chief Engineer, Public Utilities Commis- 
STON coer ek ee 529 DeWitt Smith Bldg., Springfield, Ill. 
MEM. - FEENEY, Wm. P., Surveyor and Civil Engineer__-__--_-____- 
Gores EHS eI CVE Ea CN Cals 500, 17 N. LaSalle St., Chicago, I11. 
MEM. ~ FISHER, JoHN .F.,. Civil. Engineers... ee 
SA OD a AOL IN so ee 15 W. Harrison St., Danville, II. 
MEM FitzGERALD, Ropert L., (1st Lieut. 311th Engineers) ____- 
ea ny Ges a alee geen Home address: Winnetka, IIl. 
MEM FixmMeErR, Huen J., (Paving Eng., Bd. of Local Impts.)----_~- 
ese sow te, Wate OSs ANS Se es Jee ea 6548 Oliphant St., Chicago, I11. 
MEM FoLSsoM,. ELMER, Civil Hngineer-.i0 = 2-232 ee 
pee ee ee Ure ee ere ee 1208 Clinton Blvd., Bloomington, I1l. 
MEM FREIN, WALTER J., Civil Engineer o_o. ee 
Ba eS Ee Tea ae ee Se 3916 Lowell Ave., Chicago, Ill. 
Aff. ~ Fry, JoseeuH, Upper Mississippi Levee & Drainage Assn.___- 
ae OT a ae AA Zo i ee) re ae Warsaw, Ill. 
MEM FULLER, JAMES R., (Capt. 25th Engineers) oo oe 
Sar ce ig od nan NRE Rs ios econ 1205 N. Madison St., Peoria, Ill. 
MEM GABELMAN, JULIUS G., Chief Street Engineer, Bd. Local Impts. 
Ree Ue ee i SD OMe Saat a ee 207 City Hall, Chicago, Iil. 
MEM. GALLOWAY, Louis, ‘Surveyor .--. 2021 3 
Fos Like el eset nae oe eg a ep R. F. D. No. 1, Box 5, Pleasant Hill, Il. 
MEM GELSTON, Wm. R., Superintendent of Water Dept._.._-_-___- 
EN TS ie Se My ce el RLS A alae has Lota 314 Main St., Quincy, IIl. 
MEM GERBER, W. D., Chief Engineer, Clay Products Association__ 
Ne a Meese Sei wip Bem ges 133 W. Washington St., Chicago, Ill. 
MEM GERDES, Wm. F., Vice-Pres. and Engineer, Michelmann Steel 
Construetion Co.cc Soo 3386 So. 24th St., Quincy, Il. 
Aff. << Gress, W. D., Farmer and land agent___________-_ Winchester, III. 
MEM GOSssWEIN, O. H., Field Engineer, Universal Portland Cement 
OOF oe ce OE a ee a Chicago, IIl. 
MEM, ~ GREELEY, Morris L., Surveyor, President, Greeley-Howard- 
Norlin COR te eG see 517, 30 N. LaSalle St., Chicago, III. 
MEM GREELEY, SAMUEL: A.,; Sanitary. Engrs. 2 eee : 
AS Pe a oo oats ae a ec 39 W. Adams St., Chicago, II. 
MEM Greac, Rosert D., City Hngineer_____-_ City Hall, Kankakee, Iil. 
MEM GRIFFIN, EMMETT P., Supt. and Chief Engineer, East St. Louis 


Park “Distmcte = =. “as Cahokia Bldg., East St. Louis, III. 
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MEM. Gricssy, Marion Wo., C. E., 1st Lieut. of Engineers, U. S. 

Army, care of Camp Judge Advocate__Camp Humphreys, Va. 
Aff. <= Grover, W. O., Co. Supt. of Highways__________ Mt. Sterling, Il. 
MEM. HABERMEYER, GEO. C., Engineer State Water Survey Div.____ 

SUR: 225 ema 57 Chemistry Bldg., Univ. of Ill., Urbana, Ill. 
Memo HAL.  MoMUND. Iune, or. bo. of. bocal) lanpts.22 5 oe 

Pols Wah e sa ORS, tye Som Ist Nat. Bank Bldg., Granite City, III. 
MEM, «= HATLET, Hob: Consulting. Hngineer 22 ee 

PO KS Eg El Shee le cee Met 132 Downer Place, Aurora, III. 
MEM. Hancock, Epwin, Consulting Engineer___________________ 

aay SE RE a Deeper Dealt Re See Se BORD od 2047 Ogden Ave., Chicago, Ill. 
MEM. ~ HANSEN, Paut, Chief Sanitary Engineer, State Dept. of Pub- 


He Healties. (ee eee ee ee eee Springheld. HL 
MEM. » Harman, Harris J., Vice-Pres., Elliott & Harman Eng’g Co. 
ee eee ene eee eee pre CR ete oe Nee ne a ime Peoria, II. 


MEM. ~ Harman, JAcop A., President, Elliott & Harman Eng’g Co. 
pees te al eee me oy 144 Fredonia Ave., Peoria, III. 

MEM. Harman, J. J., Mech. and Elec. Engr., Walworth Mfg. Co._- 
SS Ae, Westin tae Mas Make Mama pee Lock Drawer 26, Boston, Mass. 
MEM, © Harper, E. F., City Engineer__630 N. 31st St., Hast St. Louis, I]. 

MEM. HARRIS, WALLACE R., Civil Engr., Editor International Trade 
14 Loaf fut pe oc ae tne Sa a aa oa 5235 Cornell Ave., Chicago, Ill. 

MEM. - Hauncs, Howarp C., Asst. Eng., Elliott & Harman Eng’g., Co. 
2 a rlls uae phd Sl Ne So lade REO ef 434 Bigelow St., Peoria, III. 

MEM. HerLpron, EH. H., Illinois Valley Engineer for Sanitary Dis- 


SPICls Otel Car Ore an ea ee ce ee Se Chillicothe, III. 
MEM. HENRY, WARREN, Asst. Utilties Engr., Public Utilities Com- 
IHISSIOR eo 410 So. Walnut St., Springfield, Ill. 


Aff. Hers, Harry, Ill. Paving Brick Mfrs. Assn._-_-.__---_-__- 
fle SN Wate Sn AOS Se ee 445 Bluff St., Alton, Il. 

MEM. Hicks, LEstiz G., Div. Supt. of Construction, Standard Oil 
6 WS ake a ily eeu is OT eS ca 615 Alaska Bldg., Seattle, Wash. 

MEM. ¢ HIzERONYMUS, Epwarp A., Civil Engineer___.-____.___-___-__ 
3 TET ig A Dee eae 1124 Beecher Ave., Galesburg, III. 

MEM. Huu, Cicrro D., Engineer, Board of Local Improvements-__- 
Be Rs eee pe ert ae At gt 1722 W. 10ist St., Chicago, Ill. 

MEM. HITTeELL, JoHN B., Vice-Pres., Citizens Construction Co.___- 
SN it SATE ER Re ia el 805 Chamber of Commerce Bldg., Chicago, I11. 

Aff. Hosuitt, W. A., Salesman, Universal Portland Cement Co._- 
ae eee aM AY i Oe ee cS Box 173, Lincoln, II. 

MEM. HOo.prooxk, FRANK D., Consult. Enegr., Miller, Holbrook, War- 
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MEM. Ho .uistTer, R. O., Drainage Engineer________-____---- Loda, Ill. 

MEM,. HOoLMEs, CEPHAS, City -Hngineer, Co. Surv.ci-o- e 
1 RIESE Sins EE eae aon 3381 W. Jackson St., Macomb, IIl. 
MEM. aaa IveR, Civil Engineer___.1417 Thorne Ave., Chicago, III. 

MEN choOnton,.<F Hitiv.-7., Civil’ Hngineger. Soro sae eee 
Reet Sap Dae ee 401 Central Nat. Bank Bldg., Peoria, Ill. 
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MEM. Jacos, T. N., Civil Engineer_._Boatmens Bank Bldg., St. Louis, Mo. 

MEM. ~ JAMES, CLAUDE L., Civil Engineer; Supt. Water Works-_--- 
BP PEE ISN gy oS AL Pie Bat, in ha See ae 1807 Broadway, Mattoon, Ill. 
MEM. JOHNSON, GEORGE E., State Engineer__-_-- 2801 S St., Lincoln, Neb. 


MEM. 
MEM. 


MEM. 


MEM. 


MEM. 


MEM. 
MEM. 


MEM. 
MEM. 


Aff. 


MEM. 
MEM. 


Aff. 


MEM. 
MEM. 
MEM. 
MEM. 


MEM. 
MEM. 


MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 


MEM. 
MEM. 


JONES, Lioyp Z., Agricultural Engineer__._-_.--_-__- Galva, Ill. 
JoNES, W...D., Civil Eng. and Surveyor. .2- 22) Soll ea 

PN ip 5 Aon ah ep 2 ey SNS ONE 8 So. Dearborn St., Chicago, Ill. 
JORDAN, BENJAMIN, Co. Supt. of Highways___...-__--____oe 

PS apap eich ce aia dt) ARE Re 104 N. 3rd St., Watseka, III. 
Ketitoec, Henry L., Major of Engineers_--____------------- 

PRED Sr fee ve pete Ba SNM Ay a ae Mi | 611 No. West St., Wheaton, III. 
KIRCHOFFER, Wm. G., San. & Hyd. Engr., Consult. San. Eng. 

to State’ Dept. of - Engineering: -___---.___ ae 

Bsc Huey ume ORCI: Pua h C a ic 22 No. Carroll St., Madison, Wis. 
KIRSCHBRAUN, LESTER, Chemical HEngineer______.__-___-_-__ 

ef sR Ree LE ye EN yw al | 160 No. Wells St., Chicago, III. 


. KnicHut, FRANK B., Civ. Engr.; Manager, Lidgerwood Mfg. 


hac 


CO as Ae eee eee 1917 Fisher Bldg., Chicago, Ill. 
KOLLEHNER, P. E., Civ. Engr., County Surveyor__Jonesboro, Ill. 


KRAMER, WM., Civ. Ener. and Surveyor. -2-U- oo cl Sa 


wesc de ese Lee 80 NP LaSalle? St... Chae 
Kueier, M. B., Agric. Drainage Hngineer_._...._--[loogoe 
Bei ay SY cM REN g Lge es alah 324 Washington St., Savanna, III. 
WANDON, be rH. City Bngineer sc teres City Hall, Alton, Ill. 
LARGE, GEo. P., Senior Inspector of Equipment, Div. of Valua- 
tion, N. Y. Central Lines__10857 S. Irving Ave., Chicago, - Ill. 
LAYTON, = B.,. Contractor. one Ces ee 411 Main St., Quincy, IIl. 
LEAKE, FRED W., City Engineer and Co. Surveyor..Amboy, Ill. 
Lemon, L. W., City Engineer 025.3 Se eo ee Clinton, Ill. 
LEenTH, Geo. C. D., Asst. Chf. Eng. of Sewers, Bd. of Local 
TIN DES rae Ee ee ae 3917 N. Keeler Ave., Chicago, II. 
LIBBERTON, J. H., Inspecting Engineer, Universal Portland 
i A eEeN PE COms tee et eee 210 S. LaSalle St., Chicago, Ill. 
Linrze, “FR... A.; Acting City “WngineePiccs 7.2 ee Carlyle, Ill. 
LOHMANN, FREDERICK C.,. City Mngineer__u..2:._-U Soe 
AEE ee ote a 1008 W. White St., Champaign, II. 
Lucas, Hugo, President, A. Lucas & Sons_-_--_---__--- - 
TY. ave Rage Mee OM shy Sete 8 tae 13828 So. Washington St., Peoria, Ill. 
LuTEN, Daniet B., Bridge Engr., Pres., Luten Engineering 
COE es Be OCT ee Spee 1056 Lemcke Annex, Indianapolis, Ind. 
LYON, WALTER H., Civil Engineer. -22_ 2252. oc eee 
EU wl RG la a At a aa A en te 828 Wheaton Ave., Wheaton, Ill. 
Matncom, C.. W., Structural «Engineer 2... 2_--l Looe 
hh eek CN SGT re ist eevee tas 1233 Granville Ave., Chicago, Ill. 
MATHEWS, W. W., (Signal. R. GC A. S., in France) 23222 
Be ye cn gal Nm Home address, 603 Williams St., DePere, Wis. 
Mattr, Herspert P., Asst. Eng., State Dept. of Public Health 
eas ey Dea petlaltays yO Peey Pati SEI. Sct ep State House, Springfield, III. 
Maury, Dasney H., Lieut. Col., Consulting Engineer_______- 
ey BN eRe aa Ha Farnsboro Apartments, Washington, D. C. 
MEAD, DANIEL W., Consulting Engineer, (Prof. of Hyd. and) 
San. Hne’s, Univ of Wis) 2-22 530 State St., Madison, Wis. 
MELLUISH, JAMES G., Civil Engineer, 222 Unity Bldg._._____-__ 
2 a EE TS RRR SET tO Mars Ra eg ie Bloomington, Ill. 
MEYERS, DupLEY C., Office Engr. Dept. Public Works____-__-- 
SR ee Se Ao TS Se ee) SC: On cae Oak «Parke itr 
Mituer, R. A., Civ. Engr., Pres., Miller, Holbrook, Warren 
SCOT Sn oie re 416 Millikin Bldg., Decatur, IIl. 


Morse, S. T., Civil Engineer and Surveyor___--- Carlinville, Ill. 


' MotsineeR, HE. F., Co. Supt. of Highways, Co. Surv._------- 


5 ap nd PR ie OMe ae ich Na oe Oy 22 N. 5th Ave., Canton, III. 


MEM. 
MEM. 
MEM. 
“MEM. 


Aff. 


MEM. 


Aff. 
Aff. 
Aff. 


MEM. 
MEM. 
MEM. 


MEM. 
MEM. 


Aff. 


MEM. 
MEM. 


MEM. 
MEM. 


MEM. 
MEM. « 


MEM. 
MEM. 


MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 


Aff. 


Murpuy, J. P., Junior Engr., State Highway Dept.________ 

Mego Boe A a Roe 506%, E. Monroe St., Springfield, III. 
MERAY Neri CLLY Out. Of SidOwalks.o os 

Pen ces ee ae 5812 West End Ave., Chicago, III. 
McAULEY, JOHN B., Civ. Engr. and Contractor____________ ’ 

Cee eee eS LS 649 So. Academy St., Galesburg, III. 
McCuLLoucH, ERNeEstT, (Major of Engineers, in France) -____ 

T psy St Rae Tao ee Ree a 2d 2140 Sherman Ave., Evanston, IIl. 
McDonovueu, L. B. H., Secy., McWilliams Dredging Co.___ 

See oe li) Sn es en aa Neg iy See 1537 McCormick Bldg., Chicago, Ill. 
PRC ug eNe W Se A WON tVACLON ue ee is re hee 

yee ease anna pean era 1103 N. Clinton Blvd., Bloomington, III. 
McGratuH, T. E., Secy., McGrath Sand & Gravel Co.__________ 

ey a ee ee eee S 109 N. Kickapoo St., Lincoln, Ill. 
McLean, A. W., Sales Engineer, American Well Works__-_- 

a an ls SS a Ne ge By ts ANN, ic 221 Evens Ave., Aurora, IIl. 
McNEFF, W. H., Farmer (retired)_-_._Box 325, Mt. Sterling, III. 
NeExLson, Atvin E., Landscape Engineer ____-____- __-___-___ 

Bee ne ete 940 Marquette Bldg., Chicago, IIl. 
Penson ho. GG.) MUnICIpals Mngt) 8 | eS ee ee 

emer ee ue ee Bee tL re a 22 Sherwin Bldg., Elgin, Il. 
NEWELL, &.-H.; Prof. of Civil Engineering: 020 2 bel 

ALOU OSS Pale ai 201 Engineering Hall, Univ. of Ill., Urbana, III. 
Nicuo., A. F., City Engineer______ 499 Main St., Marseilles, Ill. 
NorRLIN, FRED, Surveyor, Vice-Pres., Greeley-Howard-Norlin 

Die aS eae heroes DER 2 aie oe 30 N. LaSalle St., Chicago, III. 
Norturop, F. C., Building Contractor__-__________ Wheaton, Ill. 
UO CArrAnAN, ©. Dip Civil Engineers. 2 2o2l22 2 sll Joliet, Ill. 
OLDER, CLIFFORD, Chief Highway Engineer, State Dept. of 

Public Works and Buildings__State Capitol, Springfield, Ill. 
PARKER, L. G., Structural Engineer, (Marshall & Fox, Archi-) 

POCGES oreo oe a a 721 N. Michigan Ave., Chicago, III. 
Parr, JAMES F., Asst. Eng., Valuation Dept., Terminal Rail- 

road Assn. of St. Louis__529 N. 23rd St., East St. Louis, II]. 
meee Ne NG Pom ee a en ee es Toledo, Ohio 
PEARSE, LANGDON, San. Eng., Sanitary District of Chicago__- 

Bemae eu Se Ss ea 910 S. Michigan Ave., Chicago, IIl. 
PENINGTON, C. A., Civil Eng., County Supt. of Highways_-_-_- 

Sel SF PO a ae is Mi copa 708 So. Wyandotte St., Taylorville, Il. 


’ PERKINS, EpmMuNpD T., Consulting Eng., Pres. & Chf. Enegr., 


hee bo. erking: birreineeringe’ Co.222.0 ee oe ea 

ee ee ee 1211, 38 So. Dearborn St., Chicago, III. 
PFEIFFER, F. L., Supt. Street and Water Dept.______---------- 

BR RS ahd 2 ha cae 2 Ne City Hall, Centralia, [1l. 
PICKELS, Gro. W., Associate in Drainage Engineering, Univ. of 

(1p) No ai REE giao ao dO eR 1020 S. Lincoln Ave., Urbana, III. 
PICKENS, J. E., Consulting Hydraulic and Sanitary Engineer 

AAS ASA, alk Te a 660 No. Schuyler Ave., Kankakee, II]. 
PIEPMEIER, B. H., Maintenance Engr., Highway Division, State 


Dept. of Public Works and Buildings________ Springfield, Ill. 
Por, WALTER H., Office Manager, Pride & Farley, Civil Engin- 
OO 6 ple” SER ie ans ip YE id ER Ni SAPNA opie Boe cn RO Blytheville, Ark. 


PowE LL, C. M., District Engr., Portland Cement Association__ 
eR oi ei eS 111 W. Washington St., Chicago, III. 
Putnam, W. E., Chief Engineer, East Side Levee & San. Dist. 
2 AS ee ae Re 4014 Donovan Ave., East St. Louis, III. 
QUEBBEMAN, Epwarp, Div. Sales Manager, Universal Portland 
mament, 0.0 coca e oa 208 So. LaSalle St., Chicago, IIl. 


MEM. / 
MEM. 
MEM. 


Aff. 
MEM. 


MEM. 


MEM. ¥ 
Aff. 


MEM. 
MEM. 
MEM. 
MEM. 


Aff. 
Aff. 


MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
MEM. 
Aff. 

MEM. 
MEM. 
MEM. 


MEM. 
MEM. 


MEM. 
MEM. 


MEM. ~ 
MEM. 
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RaNvOLPH, ae Consulting Hngineer ook 2 eee eee 
WE NIE ISL nae hah bas ES 1827, 208 So. LaSalle St., Chicago, III. 


RANDOLPH, ROBERT I., OU LNg Hngineer. 22-2 eee 
Pere Mining Seager RM Nec aged BM ean hl 1827, 208 So. LaSalle St., Chicago, II. 


RANKIN, H.-H., Civil Engineer. <2 Us eee 
lt Fie ee eae 14 American Ave., Long Beach, Calif. 


RANKIN, W. D., Farmer and Banker_____---__-___---- Tarkio, Mo. 


RAYNER, W. H., Associate in Civil Eng’g____._.__-__________--__ 
Br Pa pe pees 103 Engineering Hall, Univ. of Ill., Urbana, Ill. 
REED, ERwIN A., Junior Engr., Cook Co. Dept. of Highways-__ 
gre SE eS 3 ee oe ere Palatine, III. 
REED, NEtson D., Civil Engineer and Surveyor___-Robinson, Il. 
REEVES, JAMES A., Sales Manager, Streator Drain Tile Co.__ 
Sa Ritch cle Bee am Peer phic eM ca aoe Aa feet 812 Wisconsin Ave., Oak Park, III. 
Rein, L. E., Secy. & Treas., Pacific Flush Tank Co._____- 
EBA Sidon, pasta nr a ON pa eee! 4241 Ravenswood Ave., Chicago, Ill. 


- Rerrer, G. H., Consult. Engr., Illinois Paving Brick Mfrs. 


ASST Sn se 921 Chamber of Commerce Bldg., Chicago, Il. 
RENZ, FREDERICK H., City Engineer, Civil and Mining Engr. 

CR re secs Spa ete Bs Rad aes Sas VR Biog Ss City Hall, Streator, Ill. 
ROBERTS, CHARLES N., Municipal Engineer____.____-______- 

Sees Salen hl eee eee 105 No. Clark St., Chicago, Ill. 
RopceRSs, EBeN, Secy. & Treas., Alton Brick Co._--__- Alton, III. 
Roun, Frep H., Salesman, Streator Clay Mfg. Co.--_-____- 

Sy S GR ie eeu ee tia ee u__--563 McCormick Bldg., Chicago, I11. 
Roiwo, Rarpu .A., City Engineer. 3-252 eee 

NEW oat iciagent Re Cae hee ial 2 <5 LE 2121 Division St., Murphysboro, Ill. 


Roos, CHARLES M., Manager and Secy., Cairo Water Co.___- 


Spee inaclt SE ia na ds PAN cee egal MOL, 1105 Washington Ave., Cairo, Ill. 


/ Rossiter, EpGar A., Civil Engineer... —- o_o eee 


RAMEE ILE Th ME OG, TIRE SN Re 522 Reaper Block, Chicago, Ill. 
RUDOLPH, Emin, President, Chicago Guarantee Survey Co._- 

ele aap amen a TG Dae See eS a Ea 139 No. Clark St., Chicago, Ill. 
SCHAFMAYER, A. J., Hiv: Engr., Board of Local Impts ei ee 

Pa EE ava hy Pe Age Sond Fh, Seva ke ee 207 City Hall, Chicago, III. 
SCHMIDT, Gro. J., (2nd Lieut. of Engineers) -___._________ 

wie tre era eee Se See ere 1223 First Ave., Peoria, Ill. 
SCHNIEDWIND, J. C., Sales Engineer_-__-_____.-_-_----- 

tee. Ce SE Edison Park Ave., Chicago, Ill. 
SCHRADER, A. C., Supt. and Eng., West Chicago Park Com- 

DAISShONM ee ee 4032 Jackson Blvd., Chicago, fll. 
SCHROEDER, GEORGE E., City Eng., Co. Supt. of Highways___ 

eh et ee a ee ee ae Stockton, Tl. 


~' ScHwaas, J. E., Res. Engr.; Chicago & Alton’ R. R.---_---- 


PRU AE 2 Nese pi Ere PORE Se! hfe) 401 W. Van Buren St., Chicago, Ill. 


!; SHELBY, CHARLES -45.;. SUTVEGyor 2 42 a Wheaton, Ill. 


SHAW, WALTER A., member of Public Utilities Commission of 
Hblinois. 1509 Farwell Ave., Rogers Park, Chicago, Ill. 
SHEPPARD, CHARLES A., Civil Engineer, Bank of Edwardsville 
B10 G2 Sats On a gee ee ee Se ey Edwardsville, II. 
SHERMAN, LERoy K., Consulting Engineer, Director, U. 8. Bu- 
reau of Industrial Housing and Transportation________- 
Were a eh a ae hd Se ih 613 G Street, N.W., Washington, D. C. 
SHIELDS, W. S., Consulting Engineer_._._______-_-_-_-_-____- 
<r ea ee Se 1201 Hartford Bldg., Chicago, II. 
SsosLtom, M. C., Asst. Enegr., State Dept. of Health_______-_ 
Te as le Re ec ng a ar a eee Springfield, I11. 


es Ten ee a Sy Se ey edo, Pe ee ee ROS 


11 


SKIDMORE, Huan W., Chicago Paving Laboratory_________. 

— SRegi a Ee Ea A el le ad 160 No. Wells St., Chicago, Il. 
’ Suir, BENE rus SCLCy Une ry! COlee UTW eos bee ee 

SSE | dD Re Soe NL a ea 622 Washington St., Pekin, IIl. 
SmiTH, W. G., Accountant________ 512 State St., Beardstown, III. 
Snow, T. W., Pres., T. W. Snow Construction Co.._-____-_ 

Bo Bev ACS NE pages pode 537 So. Dearborn St., Chicago, Ill. 
STAHL, C. B., Gen. Mgr., White Hall Sewer Pipe & Stone- 

NNO 4G) ERS MRE, ills Pies ah GPR a Cer w Popagal White Hall, Il. 
STANFIELD, A. C., Civil Engineer-._...-...._.-_2__-___ Pana, IIl.- 
STERNBERG, F’, D., Manager, Carmichael Gravel Co.____-__-__ 

SET NESS ERIE EN NSERC: TLE Alpe tie LF 5 ORE EA cl Sala aR Williamsport, Ind. 
SECVENS. «tl UeERT Ay City hinginesr.. oc oe eee 

ay a cin tae ee get ape ge OBS City Hall, Corpus Christi, Texas 


. 4 STEWART, JOHN T., Lieut. Col. of Engineers, U. S. Army___- 


MEM STINSON, IRA S., (28rd Engineers, U. S. Army)-_-__----___ 

og Rolie Bt ay RA ons Nie eh Caan 312 W. Church St., Champaign, Ill. 
MEM.~ Sruper, Wm. H., Civil Engr. and Surveyor____- Libertyville, Ill. 
MEM SULLIVAN, JoHN M., Civil Engineer, Asst. Manager of Sales, 

Whitaker-Glessner Co.____ 2547 Arthington St., Chicago, III. 
MEM Tarpot, ARTHUR N., Prof. of Municipal and Sanitary Eng’g., 

TID TVOESIY Ol LLIN OIS ss See Ss eo ee Urbana, Ill. 
MEM TARRANT, Frep, District Engr., State Division of Highways 

EARS, a RAREST IR SIS on Sp ie a 539 S. W. Grand St., Springfield, Il. 
MEM. » THomas, Davin O., Co. Supt. of Highways_____-_-__-__=_- 

Reena eee ere ee Nee Court House, Belleville, Ill. 
MEM THOMES, Epwarp C., U. S. Drainage Engineer__-_-_--_--_- 

Eh kee eta a 321 Southern Trust Bldg., Little Rock, Ark. 
Aff. © TickNnor, FRANK A., Attorney (Drainage Districts) -._.--.. 

Be Fe nee aN ee eee he bk 124 So. Main St., Rockford, I1l. 
MEM. ~ Topin, Epwarp J., City Engineer_______-__-__--__~- Lincoln, Il. 
MEM. + Trarman, .E. E. R., Civil Engineer, Western Editor “Engin- 

eering News-Record” (Chicago) -...---.----- Wheaton, I11. 
MEM. ‘Trow, LinpEN C., Hydraulic Engr., Supt. Lake Forest Water 

Cee oe Pea Make oT Es AS Box 181 Lake Forest, Ill. 
MEM. » Tryon, CHarLtes L., Civ. and Drainage Engr., Co. Supt. of 

PAIS WAV Fo a 511 Bunker St., Woodstock, IIl. 
MEM... WapbeELL, J. V., Civ. Engr., Co. Supt. of Highways__-------- 

Le Tato ERS TR hai Dien ole a lrg! | do mac eg a Vandalia, Ill. 
MEM Waaener, H. F., Designing Engr., Ill. Traction System___-__- 

ee ee yd et erg SP 315 Mayer Bldg., Peoria, III. 
Aff. WatcoTt, E. L., Vice-Pres., Pacific Flush Tank Co.__------- 

Syn a i Re Selva 4241 Ravenswood Ave., Chicago, III. 
Aff. WALLACE, R. W., Paving Promoter, Universal Portland 

Cement -Co.2 sue eics ae 5965 Magnolia Ave., Chicago, Ill. 
Aff. WarkEN, G. E., Div. Engr., Promotion Bureau, Universal Port- 

land Cement Co._-__- 1528, 208 So. LaSalle St., Chicago, IIl. 
MEM WarrkEN, W. D. P., Civil Engr., Vice-Pres., Miller, Holbrook 

& Warren :+Co,, Millikin .Bidg,oo0c8 2 es Decatur III. 
Aff. Watersury, A. D., Plumbing and Heating__-__-_.---------- 


a SG Oy acs See ee tei ea ie 2223 Knapp St., St. Paul, Minn. 


.¥ STICKNEY, G; W., Civil Engr., C. & N. W. R: Rico eee 


a Me a pele A pa AR 226 W. Jackson Blvd., Chicago, IIl. 


1 I SEES ME oie pa Se Ei a SA ant oo Sy P. O. Box 400, Polo, Ill. 


MEM. *? Waters, Cuar_es M., U. S. Asst. Engr., Ill & Miss. Canal_- 


sg. Aol Uk Cpe gr GIN, Suh td Fler bet ya ar af te ge ie ere oy SS, Wyanet, Ill. 


MEM. f WEBSTER, ARTHUR L., Drainage Engineer, Co. Surveyor_-_-_- 


Das Mele pi: ap a Der Ral ARN ag a tiene = a Court House, Wheaton, Ill. 
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MEM. WEBSTER, EDWIN R., Civil Engineer and Surveyor____---__- 
eee EE ON Lae Od net ee aoe et 327 So. LaSalle St., Chicago, Ill. 

MEM. . WELLS, E. Roy, Co. sae Pres., Wells Engineering Cone 
SF a RG RR ee VAS a 344 Coulter Block, Aurora, Ill. 
Aff. WHITNEY, W. P., Sales Manager. 01 52.122. 2 Soe eee : 
ie og Oe ee ee reek See ee P. O. Box 403, Springfield, Ill. 

MEM. © WiLtiams, LAWRENCE H., Civil and Topographic Engineer, 
YiMs C7 Ag Bide eee eee ee eer Quincy, Il. 

~MEM. Wiuri1aMs, Rosert E., Civil and Municipal Engineer________- 
rapa a al ce OL Cie ie Se a 177 Gale Ave., River Forest, Il. 

MEM. ° WiLson, Pau. Bi, City Hngineer-_+______-. _<_ Soe 
ANSE Se captain Laie se Oa AN SRL 3 lst Nat. Bank Bldg., Marion, III. 

MEM. WINDES, FRANK A., Civ. Engr., Village Engineer_______-_-2 
BCE a 6 cto ae ats cs Pg en aig ae 958 Birch St., Winnetka, III]. 

MEM.» WITHINGTON, JoSEPH, Surveyor (retired) * RE 
a Be SER Ay ARE RIGA ep N CME oe Sn” A 1519 Broadway, Mattoon, [1l. 

MEM. WOLFE, JONN W., Div. Engr., Bd: of Local Impts._._.___--- 
HS pra Reet a ies See aes 5525 So. LaSalle St., Chicago, III. 


Aff. WoOLENER, IRA, Plant Manager, Nat. Cooperage & Woodenware 

CO.2e SE Oe eee 2409 So. Washington St., Peoria, Ill. 
MEM. / WoLtmMaANN, J. J., Civil Engineer_._...._.2--.-_- Nokomis, Ill. 
Aff. WOOLLEY, Guy G:, Road Promoter_.__2._._2U lee 


Sg ES Se bs oe a ee 1537 Conway Bldg., Chicago, I11. 
MEM./ Yaw, Homer J., Asst. City Engr., Co. Surv._.._____-_--______ 
Ws ch ccs ow os es Sarees aga et City Hall, Belvidere, III. 


*Note.—The Executive Board in 1918 voted to remit all dues of Mr. 
Joseph Withington, retired. He has been a surveyor since 1857; is a 
veteran (Captain) of the Civil War, and has been a member of the 
Society since 1888. 


SUMMARY OF MEMBERSHIP 


Number. on May 31, 1918__...2. 22-2 22052 ee eee 252 
New members—June-December, 1918 _.-_.-_--__-__-_----__ -__-s._-_ 0 
Number on December 31; 1918 ._.-.1._2. i222 lt a 252 
New members at annual meeting, 1919_-..__... _._. 22. oe 16 
New members—February-May, 1919____---------.---~2-5 nin bn eee 21 

Total. eos wack nw ee DS ee a 289 
Deceased: (J. L. Clark, J. I. Dappert, B. B. Gordon, H. L. 

Wels; C:-W.cAndrews) 22.22 0 Se ee oe ree 5 
TOSION Ed 2. Pe So oe oe a ee ee Ge #6 
Dropped for two years non-payment Ol Cues 2 eee 20 

Total loss in 1918.--2. i220. 25o 2 ee 
Number of members on May 31, 19192.._.-_.__<_____2 5 257 


Members, 223. Affiliated Members, 34. 
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LIST OF ADVERTISERS 


Alton Brick Co.; VET LR WEE ol oe eA Bega aA SRN et ES AIR te i en ae 
American Cement: Machinery Co.; HUN ah 28, ON Rea eae tees 20) SR LAPIN Me = ane ee 
American Concrete Pipe Association; Ciiosg Oe ode ee IG oe 8 
American Well Works; ATI OL AT eee hearers Wet cena Eee ent ees Ra am dmeres cen ead 
Ashley Sewage Disposal Co.; (CERCA ace eee eee es SRE noes 
Home Ce Austin «.Co.: Clica pomia < scnee ee ee e eens ere) ns tee ee ete: 
Austin-Western Road Machinery Co.; Go Eiieea pe coe oe eg ea oe SP toe 
Aylward Sons Co,; eenah, Wiican ae OERIC Eeer ow al. Ce Ne bok 
Barber Asphalt Paving Co.; IPitita del phase! aon ccs ets sete ene) Case a 
Barr Clay Co.; Streator, dV cle” AS Rhos ia B ABO on ean s Nan uae ulee a eae, OE SUE ile Weer e we aA e 
Barrett Company; (ChinGag Ore une ee) ren ese ea tS etek es ae ONS ONES EN Aen, eo ey 
Blackmer & Post Pipe Co.; SNP DUIS oN io eine 2 tock ae ee gu cas a vn Socueden reas 
Bourbon Copper & pee Works Co.; : Cincinnati, O 
Burch Plow Works Co.; Crestline a Ossie eer he eee pe EET ONY See ae ren a 
Cannelton Sewer Pipe Ca.3 Conielton al ndee) oo ck ee eae a a eee 
Central Foundry Co,; New York, AV enn es ge ae ce ee OO ee ue ee ee 
Chicago Bridge & Iron Co.; Chicago een eR et Re athgks EAE We 0 ay cee OS CRN Be Cliche 
A. D. Cook; Lawrenceburg, 1 BT Pee ie SA SAA ine ne eee On Neti eden tA tea 
Clay Products Association; Chicago aes eepeeee iain Sear Cee alll peaks ahve 2 
Danville Brick Co.; Basi ay St ite RA Caen MS Ee rear 2 ee tehsil aed ot, Ue RAN 63 
' Darling Valve & Mfg. Co.; Witlianispdriws Pavan, oop ae ae eee 56 
Dayton-Dowd Co.; Ourmey-or Lie eee eee plea oe SL oe ay ele IRS OE 48 
Wm. E. Dee Co,; (Oh ai CoV 6) 5 Sea Ae Se eee ia ie ST ea ae re MER OUR ae EN Peo an Bt 61 
Eugene Dietzgen Co.; Chicago NSP AAAS Ae Se op Se ae SAL Ge. She oP AES AN tg pS eh 5 
Dunn Wire-Cut Lug Brick Co.; ; CLONMEL Clare enc s eee ey ee ee ered eens 1 
Eddy Valve Co.; NSE CE Wrondl See ye vee dt i rome esc Om nee big i eG kane 55 
Egyptian Gravel Co.; St. Louis, VI OOM ESI et ck S soe, 2, cer ne eMC dP ea ee ea SS ic 
France Slag Co.; CLG Y ER Ae TS is OE, ee a ae SR Ad doe ee Oe ye emote eet 18 
Galion Iron Works & Mfg. Co.; Galion, 1 ee RN Ne Le (yh RE BD. 25 
Green Bay Foundry & Machine Works; Grreen, Bayh W iSite boc tees ota ees Seen a 52 
& L. E. Gurley; ASTON GES Bath, «SE eae CA Ota el gee cael Merits Pen, Se Oe ne NE eas 4 
Heltzel Steel Form & Iron Co; NV EN GINeT hye LG eae Pe aS ihc Bea tae See Me ee Me lire EL os 26 
Highway Iron Products Co.; Tei vonicimelieer 8011s ete mes NOS ee a ne eae 24 
R. W. Hunt & Co.; Chicago Be eat Sets. f US Ce Os seal sates oe So WOR. 1 Aa ee 7 
Illinois Malleable Iron Co.; CS ier Oe Ot et I cre aes wince ce ENN pte be 57 
E. E. Johnson; ours “a ue MO ide. Welpy Wate, las 2A 0 eel of See apt gs ee ae PR 53 
Koehring Machine Co; NENWalt Koray 1ssese heen mein mre BN ok eee Un 29, 30 
Laclede Steel Co.; Sits: TCOTGRISS "IW Op Ease a Ue ee een OE Go ee ae eG SE IIe 36 
Lakewood Engineering Co.; OS iN 20. 409 0 ate Teh OE ESR ier ines oemnemmneiy AUNTIE #50 28 
LaSalle Portland Cement Co.; Chicago {SSCs aan Gee aa RMADNS setenBe NEG ORUNERINR, ela 2 eae 36 
F. J. Lewis Mfg. Co.; OTe oo me een te a es ne see a 2) ee eee goes 19 
Lufkin Rule Co.; Sa einer NCTC eles ree rece en ee en ee ie) eA ee 5 
Luitwieler Pumping Engine Co.; INOCHEST ete INGEN ie iccicerone coed ok en PE eee se! 50 
Macomb Sewer Pipe Works; IVES Comber il seceer es tees a yt Se ap eee 37 
Midwest Engine Co.; Indianapolis, Hla Cie een ee See Cee EEN OL ae Se Gil 
Missouri Portland Cement Co,; Sts Wouish i Wotene oo enki See AE ee ee ee ae 34 
National Paving Brick Mfrs. ‘Assn. ; a Clevelarid 1) atc eek. Oe. ae ea 42 
Pacific Flush Tank Co.; 
C. F. Pease Co.; Chicago 
Frederick Post Co.; i 
Purington Paving Brick Co.; 
Roberts Filter Mfg. Co.; 
T. W, Snow Construction Co.; Chica eG. be sm Seiten 6 he aS Pet ee adit 200 49 
Springfield Paving Brick Co.; Sprincncd: LT arpa Eich: 5 2 ae ate eh ere re ere ee ee aes 45 
Standard Oil Co; TCG Os es ae ee cee geet LRN eeeg eC UN, nt ce? oA re nee pty 1 
Stoneware Pipe Co.; aAStaeATtOTINe Pllc eee et see eee eh eae ee ere Ye 38 
Storms Mfg. Co.; GEA OLS Vy 1 Heim kia Users ee eee mk Ae ees eee nee ee, 27 
Terre Haute Vit. Brick Co; Merree tlantes Drid sites eee ie ots ee Re 43 
Texas Company; ING Wa NCOL ICN SRY seen dts 2 aati wee RPGs a et 13, 14 
U. S,. Crushed Stone Co.; : Chicago eee ae. Soe mea ae, BAe Nam yk a 10 
Universal Portland Cement Co.; (Chicdpovese te ss em wer se es ek he 35 
Vincennes Bridge Co.; Waricenitesma iid teense ss ne eee eee eee ge sce a 37 
George Vincent; INCRE. OLIN Ge Veet etek ly, Mntee thane see tenuse we eee eh: Dee 6 
Wallace-Tiernan Co.; ENT EWEN OLac gal LU coh, Mire wean ey non eS ee SS. 6o dh eee 2 
Warren Brothers Co.; BGStOnn MV a SS es eens ee ere ten EN a as al Ni Ae 15, 16 
Waterloo Cement Machinery Co; Wiaterloonrs baw.2 tae cs ase 2 ee 2b ae 31 
Western Brick Co.; ADEM y hit Ke co GUL, ee are Os” Re a uc sae en ee oO an Ne 45 
‘White Hall Sewer Pipe Co.; WWihiitese tall (aE Toren ee eg 2h oe eee era 38 
White Rock Quarry Co.; Albeman, AN ieee mee ete ee ave ak 21 
John Wiley & Sons; New York, N. Y 


Wisconsin Granite Co.; 
Yeomans_ Brothers Co.; 
Zeidler Concrete Pipe Co.: 
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ILLINOIS SOCIETY OF ENGINEERS 


Extracts From Constitution 


ARTICLE HI—MEMBERSHIP 


Section 1—The membership of the Society shall consist of Members, 
Honorary Members and Affiliated Members. Members shall constitute 
the corporate membership of the Society and shall have the exclusive 
right to vote and -hold office in the Society; but members of all grades 
shall have the right to vote.and hold office in the various sections. 


Section 2.—A Member shall be a person qualified either by education 
or experience to design, execute or maintain works of an engineering 
or public character. 


Section 4.—An Affiliated Member shall be a person who may not be 
qualified for membership under Section 2, but who is interested in matters 
relating to engineering work or who is interested in the manufacture and 
sale of supplies and materials used in engineering construction or who 
is a student in residence in a college of engineering of recognized stand- 
ing. 


ARTICLE IV—ADMISSIONS 


Section 1.—EHach candidate for membership shall make application in 
writing to the Secretary on a printed form provided therefor. Such appli- 
cation must give personal reference to three engineers, preferably mem- 
bers of the Society. 


Each application for membership shall be accompanied by the ad- 
mission fee which will be refunded if the applicant is not elected: ($3 
for members, $2 for affiliated members.) 


ARTICLE V—DUES 


Section 1.—The admission fees and annual dues for the various 
grades of membership in the Society shall be as follows: 


Annual Dues 
Entrance First Succeeding 


Fee Year Years 
Erie LO eee eee et a es $3.00 $2.00 $4.00 
Hates VCCI DOORS sa. ee ee 2.00 none 2.00 


Section 2.—The annual dues are due and payable in advance. 


JAMES W. DAPPERT 
as (Civil Enginer, Taylorville) 


President 
of the 
ILLINOIS SOCIETY OF ENGINEERS 


- 1919 


PRESIDENT’S ADDRESS 
J. G. MELLUISH, PRESIDENT, 1918 


Into the year just passed since we met at Quincey has been 
written the history of the world’s mightiest military efforts. Few 
of us have been privileged to participate in the struggle which 
has engaged our national attention; few of us have been able to 
witness the larger undertakings which have come as a necessity 
of the war. But it cannot be said that as engineers we have been 
found lacking in patriotic enterprise. The list of members of 
this Society shows that about one in five was identified in some war 
activity, and I venture that 100% of the remainder were loyal 
workers in some branch of the home service. The war provoked an 
enthusiasm for doing things and afforded the engineer an oppor- 
tunity for serving never before offered him. I believe the recog- 
nition by the public of the part taken by the engineer in helping 
win the war has served to secure for him a much deeper appreci- 
ation by the general public. | 

The peace period which we are now entering offers a field so 
much richer and promising to the engineer that opportunity for 
usefulness afforded by war fades.in comparison. For the engineer 
to render the maximum of service it will be necessary for him 
to interest himself much more closely and prominently in civic 
affairs than he has done heretofore. Through his effort, direction 
should be given to constructive planning of such public improve- 
ments as park reservations, bridges, street paving, sewage dis- 
posal, water supply, water power, city planning, municipal build- 
ings, industrial housing, ete. We should cultivate public interest 
in civic affairs and secure the unified co-operation of the various 
forces in the community to carry a program of civic improvement 
into full effect. 

A closer affiliation of the various state, national, and other 
engineering societies will be necessary in order to meet the de- 
mands for the solution of the larger reconstruction problems, most 
of which involve engineering. Recognition by. the heads of the 
various departments of the national government of the status 
of the engineer must be secured and provision made in legislation 
enacted by Congress and state assemblies for a suitable technically 
equipped personnel. Unless the engineers themselves asume the 
responsibility of leadership, the shaping of these policies will fall 
into other hands. 

To the extent that as American citizens we have been loyal 
to the demands of patriotism, let us now be loyal to the concern 
of civilization. Let us regard the task of creating a greater Amer- 
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ica in times of peace from the viewpoint of the improvement of 
the individual. Francis G. Blair, State Superintendent of Public 
Instruction, recently said: ‘‘We believe that whatever good comes 
out of the war must be written in the hearts and minds of the youth 
of this country. No league of nations or any other instrumentality 
can enforce peace unless the children of the land are taught the 
meaning of the word. Education is the one sure hope of dem- 
ocracy.”’ | 

Let us, therefore, show our appreciation of our American 
system of public schools, where (as in our present expeditionary 
army) American youth, rich and poor, foreign-born and native, 
are reduced to the common denominator of rank and opportunity. 
Let us foster an idealism for the teacher such as we have never 
taken time heretofore to cultivate; and let us make her life of 
self-sacrifice more tolerable by a compensation appropriate to a 
profession dealing with the building of character. Then will 
the power of the public school and the schools of higher learning 
find realization in the truth that ‘‘The education of the people 
is the bulwark of liberty.”’ 


RESOLUTIONS 


I. Public Works for Reconstruction Period. We urge upon every 
municipality, city, town and county and upon all public authorities the 
initiation at the earliest possible date of works of public value without 
delay on the ground of later obtaining lower prices. We believe that 
the immediate gain to the public in the needed improvement as well 
as in making available opportunities for work outweigh any prospective 
saving. We call particular attention to the need of works which guard 
the public health and add to the comfort through larger and safer water 
supply, through improved highways and by the construction of drains 
not only for road improvement but to increase the crop production 
of the State. j 

2. Drainage and Land Reclamation. There remain to be reclaimed 
about 2,500,000 acres of swamp and overflowed lands in Illinois, which 
when protected and drained will increase the land values of the State 
by at least $100,000,000, but the individual communities have done about 
all that they can do by themselves, and the situation calls for organization 
on a large scale, with strong, legal, financial, and engineering backing. 
The attention of Governor Lowden should be called to the drainage 
situation with the request to designate a division or arrange for an 
organization devoted to the drainage needs of the State, with a respon- 
sible officer in charge of the investigations and other activities, so that 
these useless but fertile acres may be added to wealth-producing lands. 

3. State Constitutional Convention. As a convention for the revision 
of the constitution of the State of Illinois will probably be called in the 
near future, this society should appoint a committee on revision of the 
state constitution, to ascertain what are the provisions of an engineering 
character and which relate to the conservation and use of the natural 
resources and are included in the constitutions of other states or which 
are desirable for inclusion in the new constitution of Illinois. Through 
this committee the society should co-operate with other engineering 
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organizations in the State and endeavor to bring about the selection of 
proper delegates to the constitutional convention, and to keep these 
delegates informed regarding the fundamental facts and needs, of which 
engineers have the largest knowledge. 


[Note. The executive board later voted not to organize a special 
committee but to assign the matter of the constitutional revision to the 
Committee on Legislation, and the latter has a sub-committee to deal 
with this subject. ] 


4. Laws Governing Engineering. As the State laws affecting the 
pursuit of civil engineering and surveying are antiquated, illogical and 
detrimental to the character of work performed, and to the welfare of 
the profession, and as other organizations are about to recommend 
amendment of said laws, this society deplores the defects of present laws 
and the legislative committee is directed to confer with other organ- 
izations and if deemed expedient be authorized by the executive commit- 
tee to act in furthering legislation necessary to meet modern conditions 
and ideals. : 

5. Topographic Maps. The usefulness of accurate topographic maps 
in military affairs and in connection with the further development of 
natural resources, and the construction of highways, the drainage of 
wet lands, and the building of railways, waterways, and of electric trans- 
mission and communication lines is recognized, but the progress of 
such surveys has been too slow to meet the needs of the public, and there 
is now an active effort by various organizations to secure much larger 
appropriations by Congress and by legislatures for a co-operative pro- 
gram, and to eliminate and prevent duplication of work by federal and 
state agencies. This Society through its legislative committee should 
take an active part with other agencies in furthering these objects. 

6. Salaries of School Teachers. As salaries of public school teach- 
ers in Illinois are in general so low as to prevent the earning of a fair 
livelihood, and to discourage competent persons from entering this 
profession which is fundamental to our future citizenship, and as efforts 
are being made to remedy the present condition, this Society should 
endorse and lend its aid to these efforts. 

7. State Department of Public Health. The activities of the State . 
Department of Public Health have expanded to a point where its services 
are being demanded by municipalities throughout the state, but the laws 
now governing the operation of the sanitary engineering division of the 
Department do not afford the specific authority intended by the act 
creating the Department. As these activities are of vital importance for 
the safeguarding of the public health, this Society endorses the pro- 
posed bill giving enlarged powers to the Health Department. 

8. Farm Drainage. The Farm Drainage Act is imperfect and pre- 
vents full development of desirable projects, and the 50th General 
Assembly passed an Act known as Senate Bill 310 which was designed 
to perfect the above Act but was later vetoed by the Governor. As the 
identical bill is to be presented to the present legislature and has the 
endorsement of some of our members, the legislative committee should 
inform itself about the matter and lend its efforts to assist in the passage 
of this bill or other legislation designed to improve the present statute. 


OBITUARY NOTICES 
Lieutenant J. Ivan Dappert 


Killed in action in tha war with Germany in defense of the prin- 
ciples of liberty. J. Ivan Dappert was born near Ulysses, Kansas, Sept. 
23, 1887. During his school days he spent considerable time with his 
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father—J. W. Dappert—in office and field work as an engineering as- 
sistant, and after leaving the High School at Taylorville, Ill., in 1907, 
he was engaged at different times on a U. S. Government snag boat, on 
a lighthouse tender, and later with a dredging company on the ship 
channel for Houston, Texas. In 1909 he was a foreman on construction 
work for the Chicago, Rock Island & Pacific Ry. in Texas, and about 
1911 was engaged on concrete construction work in California. 

When this country undertook its part in the great war to resist the 
world-conquering ideas and barbarian actions of the Germans he reg- 
istered for the draft in June, 1917. But as his name was far down on 
the list and two of his brothers were drafted he enlisted in the 4th IIli- 
nois Infantry on July 23, 1917. After camp training he was transferred 
to the 132nd U. S. Infantry which went to France in May, 1918, and 
reached the fighting front early in June. He was killed in action near 
Soissons ‘on August 11, 1918. As an example of the American spirit 
in its eagerness to oppose the evil forces of Germany it is well worth 
noting that Ivan was one of four brothers who served in this war. The 
country and the people should do well to honor and remember such men. 


Basil B. Gordon, drainage engineer, of Greenville, Miss., was born in 
Nelson County, Virginia, on June 12, 1853. He began his engineering 
work as a rodman in 1871 and filled all positions on railway construc- 
tion work up to that of chief engineer of construction. From 1891 to 
1896 he was engaged on Mississippi River improvement work for the 
U. S. Government and for local levee boards. In 1911 he took up drain- 
age work, settling at Greenville, Miss. He died in December, 1918. | 


Harry Lewis Wells, city engineer of Aurora, Ill., and county surveyor 
for Kane county, died Nov. 7, 1918, at the age of 33 years. He had been 
engaged in municipal and drainage engineering for the past ten years. 


Joseph L. Clark, honorary member of the Society and a member since 
1888, died at his home in Momence, Ill., in November, 1918. He was a 
civil engineer in private practice and for many years was county sur- 
veyor. 


PROCEEDINGS OF THE ANNUAL MEETING 


The 34th annual meeting was held Jan. 29-30, 1919, in the hall of the 
Association of Commerce, at Bloomington, [1]. 

January 29. The meeting was called to order at 10:30 a. m. by 
the President, and after an address of welcome by HE. Mark Evans, 
president of the Association of Commerce, the annual presidential ad- 
dress was read by Mr. Melluish. For the Water Supply Committee 
papers were presented on ‘Water Supply and Sanitation at Camp 
Custer,” by S. A. Greeley, and “The Bloomington Water Works,” by C. C. 
Williams, superintendent of water works. For the Surveying Section 
there were three papers: “Reminiscences of a Chicago Surveyor,” 
M. L. Greeley; “Surveys for the. Ogden Avenue Extension, Chicago,” 
R. T. Devereaux; “Surveying in Mexico,” Wm. Kramer. The president 
appointed the following: Committee on Nominations, W. D. Gerber, 
G. C. Broyhill, C. D. Hill; Committee on Nominations, W. D. Gerber, 
A. H. Bell, J. W. Dappert. 

At the afternoon session the Sewerage Section had the following 
papers: “Operation of Sewage Disposal Plants in Illinois,” M. C. Sjob- 
lom; “Sewage Disposal in ‘Chicago,’ C. D. Hill; “Calumet Sewer and 
Pumping Station,” L. B. Barker. This was followed by the Drainage 
Section, with papers on “Drainage in Illinois,” by G. W. Pickels, and 
“Water Resources of Illinois,’ by F. H. Newell. 
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At the evening session there was an illustrated talk on “Garbage 
Collection and Disposal,” by S. A. Greeley, and a paper on “The Housing 
Problem in Illinois,” by C. B. Ball, of the Health Department, City of 
Chicago, was read by C. D. Hill in the absence of the author. The report 
“of the Committee on Co-operation was presented by W. D. Gerber. 

The business meeting was then held, at which the secretary pre- 
sented his annual report. The Committee on Nominations presented 
the following list, the figures indicating the votes cast. For President, 
J. W. Dappert (21), A. L. Webster (3), F. W. DeWolf (1); for Vice 
President, F. W. DeWolf (20), H. E. Babbitt (5); for trustees, L. B. 
Barker (15), M. C. Sjoblom (13), H. J. Harman (10), F. C. Lohmann 
(12). The ballot election resulted as follows: President, J. W. Dappert; 
VicéPresident, F. W. DeWolf; Trustees, M. C. Sjoblom and L. B. 
Barker. For next place of meeting Urbana had 14 votes; Springfield, 9; 
Streator, 2. It was voted to hold the 1920 meeting at the University of 
Illinois, Urbana, Ill. 

January 30. Both sessions this day were in charge of the Roads 
and Pavements Section, with the Chairman, Mr. Piepmeier, presiding. 
The proceedings opened with a general discussion on water in concrete 
and details of concrete road construction, followed by a talk on the 
Tilinois $60,000,000 bond issue, by Clifford Older. There were papers on 
“Design and Construction of Pavement Sections,” by H. J. Fixmer, 
“Brick Road Construction,” by G. H. Reiter, and ‘Methods of Financing 
Municipal Maintenance,” by F. C. Lohmann. The report of the Commit- 
tee on “Wheel Loads and Tires’ was read by J. G. Gabelman. The 
meeting adjourned at 5 p. m. 

The annual dinner was held at the Illinois Hotel, after which 
Mr. F. H. Newell spoke on “The Engineer’s Part in After-the-War 
Reconstruction,” and Senator Kessinger explained his bill to improve 
housing conditions in Illinois. 
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MEETINGS OF THE EXECUTIVE COMMITTEE 


A meeting of the Executive Committee for 1918 was held Jan. 29 
at the Hills Hotel, Bloomington, to consider the report of the secretary 
and treasurer. The report and financial statement were approved. 
Announcement was made that retraction has been made by Prof. Baker 
of statements in his report on Chicago paving which had been consid- 
ered as reflecting on the engineers. This had been published in some 
of the technical papers, and noted in a Chicago daily paper. 

A meeting of the Executive Committee for 1919 was held at the 
Association of Commerce Jan. 30. It was voted to appoint a Committee 
on Legislation and a proposition to appoint a Committee on the State 
Constitutional Revision was discussed. By ballot vote in February the 
Executive Committee decided to assign this subject to the Committee 
on Legislation, with the suggestion that it be given to a sub-committee. 
The committee elected HE. HE. R. Tratman as secretary and treasurer, 
with salary of $250 as before, 


THE CHICAGO PAVING REPORT 


An investigation of paving work done by the Board of Local Im- 
provements, of ‘Chicago, was made in 1916 by Prof. I. O. Baker for 
the Finance Committee of the city council. Objections to his report 
were entered by engineers of the Board on the ground of inaccurate 
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statements which implied reflection upon the engineers and which were 
published in the local and technical papers. Under a resolution passed 
at the annual meeting of 1917 an investigation was-undertaken by the 
Executive Committee, including a study of the report and interviews 
and correspondence with both parties, and several meetings of the 
committee were held. Prof. Baker explained that parts of his report 
were based upon the information which was furnished him by the staff 
of the finance committee but which proved to be only a part of the 
information available. He therefore wrote a letter to the President of 
the Society expressing regret that his report was incorrect in certain 
particulars and that it included statements which have been considered 
as reflecting upon the honor of engineers of the Board of Local Improve- 
ments, as he had not intended any such reflection. Copies of this were 
sent to the Chicago papers and the technical papers. The letter was 
published by some of the latter but not by the former, except that one 
paper made a brief notice of the matter. 


REPORT OF THE SECRETARY 


Our membership at the end of 1918 was 250. Two members were lost 
by death: Lieutenant James I. Dappert, of Taylorville, and Harry L. 
Wells, of Aurora. We had 27 members in the army and navy of the 
United States. 


It was expected that the new sections would be active in obtaining 
new affiliated members but little has been done in this direction during 
1918. During the year there has not been much activity on the part 
of either the sections or the committees. This was due in part to 
war conditions, and three chairmen were out of the state and engaged 
on government work. 


The annual volume of ‘Proceedings’ was of good size and quality, 
but had fewer advertisements than usual, owing to war conditions. Two 
bulletins have been issued, and circulars of positions open in government 
service were distributed as furnished by the U. S. Employment Bureau. 
Bulletins were sent to about 600 non-member engineers throughout the 
state, with requests to join the Society. 


The financial condition of the Society is fair, but for the past two 
or three years our expenses have exceeded our income. This means a 
draft on the surplus which had been built up slowly during preceding 
years, and we shall need to be particularly careful in 1919. This con- 
dition in 1918 was due partly to our generosities, partly to Increased 
costs in every direction, and partly to the discouraging fact that so many 
of our members fail to live up to the rule requiring payment of annual 
dues in advance. This rule is almost universal in Societies of all kinds, 
and our members agree to abide by it when they sign their applications. 
Some of them even complain because they do not receive the exchanges, 
even when they owe two years’ dues, and although the constitution pro- 
vides that members in arrears are not entitled to the exchanges. No 
less than 23 members are in arrears for two years and will bé dropped 
from the membership list, while 33 are in arrears for 1918, making a 
total of nearly $300 due to the Society. Bills, statements and letters 
have been sent to all delinquents. 


As to generosities, the Society remitted the 1918 dues of all mem- 
bers in the army and navy service; contributed to the Citizens Unit 
and to the war committee of technical societies, the total amounting to 
about $200. The Citizens Unit is a civilian organization formed to back 
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up the 108th Engineers (organized in Illinois) by looking after the wel- 
fare and interests of the men and their families. This regiment has 
been in France for some time. The war committee of technical societies 
was organized at Chicago to aid the U. S. government in securing qualified 
‘men needed for technical positions by notifying members of openings 
and opportunities in government service (military and civil). 


The Society was represented at the National Conference on Engin- 
eering Co-operation in May, and at the National Drainage Conference in 
November. 

EK. E. R. TrRatMan, Secretary. 
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Balance in bank December 31, 1917 
femeruareorolesavings: pani) 8) Soe oo ei tae ee Si $ 363.23 


Receipts 

MALO UeS Fao Se SS Breen re a $758.00 
rl UG meen se fete ee a 54.00 
From savings account reserve for Liberty Bonds_______~- 200.00 
eee POMPE POCOCONN EG OS e ahi ait oe ee et Oo eS 1.00 
Dane inc iene iit co See 2 2 ee ee et 517.00 

ee ee a A eae oe Cb $1530.00 
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Expenditures 

Printing and distributing ‘Proceedings’ __________-____________ $ 549.57 
Prine sctapnonery, Circillars, @lG. 222 aU oe eA es 217.53 
PEPE OlOUT ANS usta ec eee 95.20 
TORT ener ree ito re Uo PO ie Go. sam 126.02 
Stenographer’s report and expenses; 1918 meeting (Quincy)____ 90.02 
StI eON EAC MaNee iN oe ol ee oe oe Le oS 5.00 
Dues refunded; members in U. S. service____._______________- 12.00 
Advertisement in L. K. Sherman’s pamphlet__________________- 5.00 
PIE MeeSOEV ICG. NAS oo ofa ee ke ea Si ee 30.00 
Subscription to “good roads” dinner; Ouincyense see ae 25.00 
Subscription to ‘‘War Board of Technical Societies 25 3 ee 25.00 
Subscription to Citizens Unit; for 108th Engineers____________ 50.00 
Committee expenses, Baker report___-_-_--__--_-_~-_-_------_-- 17.22 
PE Gog SIG 8 kg ie a er Pa MS soe nage oS pR ee SIREN AO iat Ws ab eee Wala ay cia a 250.00 
NE ME Dee ee a es Rae ea eee 54.35 
Ree Semaine er he AO ee el 200.00 
Sater ee RATeTICLICULONe Cte cine ye bo bee ae he ea Sie ae tak $1751.91 
SOE TSN AE SSI BN Ea Ee etsy Sl ell ede PA AS Id th Mg Pe 1893.23 
Hank palance. December 31) 1918.2 ee $141.32 
Baw isieemaCCOUunt -TeSElVE.2 GU aes koe Se. oe ee 300.93 
Pet CmenONUS oe 2 See a hee cae ee 400.00 

Total assets, December 31, DOS ease orton net Cat $ 842.25 

Total assets, December 31, 1917__---------_-------- 1064.16 
Due, from members, back dues ($116 by 33 members 

‘for 1918; and $180 by 23 members for 1918 and 1917)_------- $ 296.00 
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THE ENGINEER’S PART IN AFTER-THE-WAR 
RECONSTRUCTION PROBLEMS 


BY F. H. NEWELL 


The engineer, as his designation implies, is the man of ingenu- 
ity, the man who has a vision of the future and who, without being 
visionary, can see and devise methods of producing results by util- 
izing the forces and resources of nature. His business is to plan 
and build.. During the war his was the task of devising ways 
of protecting friends and destroying enemies. Now with peace 
assured, his task is to get the machinery of construction and opeéra- 
tion into full motion again. His part is also that of the pioneer 
to explore, to conduct researches into realms beyond our present 
knowledge and with facts thus secured plan out the safe way for 
others to follow. 

In Illinois, as elsewhere, the war has served to greatly widen 
the viewpoint of the people. It has made possible the realization 
of some of those ideals which a few years ago were regarded as 
impracticable. This has been stated by Winston Churehill: ‘If 
for five years after the war the people devote the same energy, 
co-operation and self-sacrifice to reconstruction as have been de- 
voted to the process of destruction, there is no social, industrial, 
or economic problem which could not be conquered. ’’ 

What are the steps to be taken by us as engineers in order that 
we may do our full duty as citizens? It is desirable to emphasize 
the fact that engineers as a class owe a larger duty to the public 
than almost any other group. They have been educated largely 
at public expense and given the opportunity of enjoying a wider 
outlook upon the forces and activities of nature than have most 
of our fellows. They have already shown what they can do under 
the stimulus of war. Now under peace conditions—which should 
be even more inspiring—it is for them to demonstrate their con- 
tinued value to humanity. The question is as to how this can best — 
be performed. 

Under our form of government any notable advance or 1m- 
provement must be made largely through the support of the 
majority of the thinking people. To secure wise action it is - 
obviously necessary that the public be well informed as to the 
objects to be attained and relative costs and benefits involved. 
The engineers should do everything in their power to diffuse in- 
_ formation regarding the matters in which they are skilled in 
order that the public may be able to act intelligently. 

Closely connected with the duty of diffusing.information is 
that of encouraging the acquisition of additional information re- 
garding natural resources and the methods of utilizing these. Here 
engineers individually and collectively have a duty in stimulating 
continued study and research, 
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It is incumbent upon the engineers to use the experience and 
ingenuity with which they are endowed to make general plans 
and bring before the public the possibilities of larger health, com- 
fort and prosperity. It is true that the details can only be worked 
out with safety after adequate funds have been provided, but it 
is nevertheless possible to outline the picture in a broad way and 
to keep continually before the people or communities concerned 
a conception as to what may be done. 


It may be urged that the engineer is too busy a man to under- 
take this, but reflection will show that even the busiest man must 
have a certain relaxation and will be improved mentaily and 
morally and possibly may gain in a financial way if occasionally 
he lifts his eyes from his desk and permits his mental vision to take 
in the larger aspects of the things with which he is familiar. More- 
over, the contact with his fellow men in directing their vision to 
the wide scope of engineering possibilities must have a beneficial 
effect in counteracting the narrowing influences of professional - 
detail. 


~The immediate and vital question following the war is that of 
providing employment for returning soldiers and war workers 
and the reconstruction of the crippled or injured men. This 
reconstruction of men is the first and most pressing duty, one in 
which the time element is vital. Here is demanded not charity or 
political discussion but immediate practical action. This can come 
about in many ways: 

1. By urging that each and every employer take on as many 
people as he can and in spite of present high prices incur every 
reasonable business risk in getting his operations under way. 

2. By urging public officers and persons having control of 
expenditures of public or private organizations to undertake at 
once the works which have been planned or contemplated such as 
highways, waterways, water supply, drainage systems, public build- 
ings, parks and all those things which benefit the public. In oppo- 
sition it is urged that there is scarcity of material and prices are 
high. But is often possible to substitute materials, and even 
though prices may be high it is a matter of public economy in the 
long run that the work be performed now and that an outlet be 
afforded for labor on things which are ultimately of use. 

It is the engineer who must supply many of the facts and con- 
elusions upon which the policies of the reconstruction period may 
be based. Without his intelligent direction little progress can be 
made. The great war has awakened Americans to the fact that 
in their somewhat complacent attitude of mind they have permit- 
ted European nations, especially Germany, to far outstrip them. 
As a result, when war came suddenly upon us, we were compelled 
to lose time, and directly or indirectly sacrifice thousands of lives 
and millions of dollars in accumulated wealth. 
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In all of these matters which pertain to the conservation and 
use of the resources of the country, both material and human, and 
the development of ideals, the engineer should be active. While 
his profession may not include the direct control of capital and 
eredit, of foreign and domestic trade, of agricultural distribution, 
and of many purely business questions, yet he should be such a 
factor in the fundamentals of these that his knowledge and skill 
cannot safely be neglected. 

Now comes the question as to what the engineer and his or- — 
ganizations should do in the present crisis of world affairs. The 
reply seems obvious that as an individual he should take an active 
part in these world problems. Every engineering society should 
have its committee on reconstruction, charged with the duty of 
arranging for effective presentation of one or another of such great 
subjects as employment of labor, research, raw materials or fuels, 
power, transportation, public utilities, and other matters, all of 
which are undergoing radical changes. The trend of these should 
be studied and the influence of the engineer as an individual - 
should be wisely used. 

This society under this conception has a great duty and re- 
sponsibility to its members and through them to the public. The 
standing of the engineering profession in the near future must 
be determined largely by the wisdom of the action taken now in 
approaching these great problems of reconstruction. 


REPORT OF COMMITTEE ON CO-OPERATION 


Soon after our 1918 convention this committee undertook its 
work. Calls were made upon the officers of various technical so- 
cieties in Chicago to whom we outlined the necessity of a central 
co-operative committee of all the technical societies in the state. 
We were much impressed with the cordial reception with which our 
proposition was received and the assurances of co-operation. The 
war has been responsible for holding up many activities and was no 
exception in our case. Almost at the outset we learned of the 
urgent need for co-operation of engineering societies for war pur- 
poses and of a proposition to create a war service committee for 
co-ordinating war activities of the various technical societies. Feel- 
ing that under the circumstances it would be far better to give 
our support to this movement than to try to develop on our scheme, 
the Illinois Society of Engineers through its committee agreed 
to join in this war service movement. 

On May 26 a meeting was held at which there were in attend- 
ance 26 representatives for 18 societies. Your committee was 
keenly disappointed when it developed that this was a movement 
to be circumscribed to a Chicago zone rather than to be state wide. 
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As ours was the only society which saw the desirability of state- 
wide co-operation we took our defeat as gracefully as possible in 
the hope that upon the termination of the war such an organization 
eould be expanded to take in the whole state. The name adopted 
was the War Committee of the Technical Societies of Chicago. 
Its work included assisting in finding men to fill technical positions 
in various branches of the army and in finding such positions for 
applicants. It assisted also in securing subscriptions to the Liberty 
Loans. 


With the signing of the armistice the committee’s purpose 
ended, but at a meeting held on Dee. 6 it was voted to continue 
its activities for the betterment of the community and the dignity 
of the profession. The name was changed to the General Commit- 
tee of the Technical Societies of Chicago. The financial report 
presented at that meeting showed a balance on hand of over $1000 
after paying all bills. An admission fee of $25 was charged by 
the original War Committee. This is not an annual assessment, 
but assessments will have to be made when the present funds have 
been exhausted. It has been decided that this General Committee 
shall develop an employment service. This is a very important 
phase of engineering co-operation, but your committee does not 
think it the only important one nor that it should be given pref- 
erence to the exclusion of other highly desirable activities. 


Every technical man in the state should be made to feel the 
importance and necessity of adding his weight and backing to 
movements designed to develop and establish the professional 
standing of all technical, men in the State. A start to bring this 
about must be made from down-state as well as from Chicago. 
To this end it seems desirable that all technical societies and clubs 
should be invited to participate in such a co-operation movement, 
and that an effort be made to organize in every county a county 
technical society, membership to be open to any technical person 
in the county. Meetings should be held frequently enough to 
maintain the interest of such locals and a delegate should be 
named from each local society to represent it at any State meetings 
which may be ealled. It would be highly desirable if such local 
societies could be organized as county or city chapters of the Illi- 
nois Society of Engineers. This work of local organization should 
be undertaken at once so that we may, as a closely knit group, co- 
ordinate our efforts and put punch into whatever we undertake. 


A State constitutional convention has been voted for and there 
may be many things taken up during this convention of vital im- 
portance to engineers and engineering. We should be prepared 
to deal with such problems with a full understanding of their 
effect upon us, as technical men as well as upon those who are 
our clients. We recommend that the committee on co-operation 
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be made a standing committee* and be enlarged to five members 
and that an active campaign be undertaken, to develop the local 
society feature—W. D. GrrBeEr, 8. A. GREELEY. 

J. A. Harman: In this reconstruction period there are new 
problems confronting the engineering societies. To make the com- 
mittee’s suggestion effective it must be backed up by a carefully 
stated policy of what the society proposes to do. In fact the most 
important thing for engineering’ societies in general is to formu- 
late a policy, and it seems that they might well take up the question 
of employment. 


STATE CONSTITUTIONAL REVISION: DISCUSSION 


W. D. Gerser: In view of the coming constitutional conven- 
tion we should have a state legislative committee of not less than 
five members, and I suggest that the attention of this new commit- 
tee be called to the convention. 

A. N. Tatsor: Will it be possible for this legislative com- 
mittee to consider and take action on questions of policy with 
reference to the new constitution? There are a number of questions 
bearing on engineering construction and operation which should 
be taken up in deliberating on a new constitution, questions in 
which this society would be interested, such as whether the pro- 
vision for special assessments may not be extended to other lines 
of work, whether the special assessment principle (or something 
similar to special assessment) may not be used to raise taxes 
to provide operating funds for upkeep of sewage disposal plants, 
repairs of pavements, removal of snow, street cleaning, ete. There 
are a variety of questions that may come up where proposals may 
be made, perhaps rather radical ones, good and bad, with refer- 
ence to methods of raising funds and of carrying on engineering 
operations. It seems to me the society should seize the oppor- 
tunity to be useful in these matters. 

C. D. Hitt: Prof. Talbot brings up the point of law rather 
than engineering, and shows the necessity of engineers co-operating 
with lawyers in this constitutional revision. Last year there were 
one or more lawyers taking part in our discussion and I am in © 
hopes there is a member of this Society who has practical knowledge 
of the special assessment law, and who is accustomed to working 
with engineers. Then we would be guided in these questions of 
policy much better than without such legal advice. 

EK. A. Rossiter: Relative to Mr. Talbot’s suggestion for a 
special assessment for the maintenance of sewage disposal plants, 
under our drainage laws a small tax per acre or lot (known as 
annual tax) is levied for the upkeep of a drainage district. Such 


*Note. Under the revised constitution there are no standing com- 
mittees. 


SEWAGE Disposal WorKS IN ILLINOIS 27 


a tax might be levied at the time a special assessment is made for 
sewers for their upkeep and maintenance which will relieve the 
necessity of taking the general funds of the city or village. 

G. C. HABERMEYER: It would be well to take the opportunity 
to have some surveyors called in to help revise the old laws under 
which they are working. 

Note. At a meeting of the executive board, held after ad- 
journment, alternative suggestions were made to appoint a special 
committee on the State constitutional revision and to assign this 
subject to a new committee on legislation. A letter ballot vote after 
the meeting resulted in favor of the latter plan. A suggestion was 
made, however, that the committee on legislation should appoint 
a sub-committee to look after the constitutional revision, and 
this action has been taken by the chairman of the new committee. 


OPERATION OF SEWAGE DISPOSAL WORKS IN ILLINOIS 
BY M. C. SJOBLOM 


The following report has been prepared, not for the purpose 
of giving detailed directions as to how a sewage-disposal plant 
should be operated to secure the best results, but rather to point 
out the attitude of the average community toward the operation of 
its sewage-disposal works and the shortcomings relating to the 
attention given the plant. It is also the intention to suggest a 
few of the things that can in many cases be done to improve con- 
ditions and to request you, as engineers, to give the matter some 
thought, for as now operated the average plant which you design 
will not be of much value. A brief account will be given of a few 
plants in the State, showing what attention is being given to them 
by the municipalities they serve. These plants have not been se- 
lected because they were known to be poorly operated, but were 
selected from the fact that they were practically all in one locality 
and easily reached. 

Wheaton (3000 population) passes the greater part of its 
sewage through a small septic tank, from which it is discharged 
directly into a drainage ditch affording an inappreciable dilution. 
This creek passes through a territory containing two golf club 
grounds and also in the vicinity of a number of attractive homes. 
For some reason, probably due to the volume of sewage passing 
through the tank, the city made a connection between the sanitary 
and storm sewers and a large part of the sanitary sewage entered 
the ditch without any treatment. This connection was recently 
removed. 

In spite of the fact that action had been taken to prevent the 
city from polluting the ditch to its present condition the tank was 
given no attention with the result that sludge practically filled the 
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sedimentation tanks, scum having accumulated to a height of about 
15 inches or more above the flow line. In this case tank treatment 
alone is not sufficient to prevent nuisances. Nevertheless, there is 
no reason why it should not have been kept in the best possible 
condition to perform the duties for which it was installed. ‘The 
tank has recently been cleaned after incessant pressure was brought 
to bear. 


Downers Grove (3000) has a sewage-disposal, plant consisting 
of a large septic tank and a number of what must be ealled trick- 
ling filters. These consist of several beds containing crushed rock 
and the sewage is applied at intervals through troughs. Two years 
ago, when inspected, the tank had not been cleaned for a long time, 
and as a result the retention period had apparently become inap- 
preciable, the sewage apparently passing in a small channel through 
the sludge and the crude sewage appearing at the outlet. The 
beds were used very little, if any, at that time, but even if they 
had been used would do little good as the troughs had been permitted 
to deteriorate to a point where practically all sewage would flow to 
one point on the bed. Here the sewage would become matted over 
with a poorly settled sewage. At a recent visit the tank was still 
uncleaned, and crude sewage was passing directly through. It 
was learned also that the beds had not been used during the past 
year. 


Naperville (4,000) passes its sewage through a septic tank, 
the effluent being discharged into DuPage River a short distance 
below town. No attention was given the tank for several years un- 
til it became so badly clogged with sludge that the sewage backed 
up and passed directly into the stream through a by-pass. After 
this was discovered about a year ago, one side of the tank was par- 
tially cleaned and then let go through the setting in of cold weather. 
Again this fall work was begun on cleaning the tank, but only 
an inappreciable amount was removed. At the present time no 
good is obtained from the use of the tank, large quantities of 
undigested sludge as well as black septic sludge passing directly 
into the outlet. . 

Glen Ellyn (2,000) has a plant consisting of a two-chamber 
septic tank, a dosing chamber and filter beds having a filtering 
medium of finely crushed rock. It was stated that the tank was 
cleaned the past spring and there is every reason to believe this 
to be the case, as no scum was found on the surface and effluent 
is apparently very satisfactory. During winter months no great 
amount of attention is given the beds and at the time of the visit 
the sewage was passing directly through the dosing chamber and 
was passing through one bed continuously. © 

La Grange. Ina paper read before this society two years ago 
this was mentioned as one city where the sewage-disposal works 
were given systematic attention. A recent visit found conditions 
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unsatisfactory, due to the fact that someone had gained access to 
the sprinkling filters and had stolen all the sprinkling nozzles and 
the city had not had time to replace them. The sewage, therefore, 
was not passing onto the filters, but the effluent from the septic 
tank passed directly into DuPage River. 


Harvard (3,500) is one town which gives considerable atten- 
tion to its sewage-disposal works and secures satisfactory results. 
The plant consists of a septic tank with two chambers, a dosing 
chamber and several intermittent sand filter units. The tank 
is cleaned twice yearly, the sludge being dumped outside the 
building which covers the tank. The beds are used from early 
spring until the cold weather. During this period a man is kept 
at the plant six days a week. During the winter a man visits 
the plant every morning to see that the inlets are clear. Good 
results are secured here, not because of the exceptional design 
of the plant, but because of adequate supervision. 


Pana (7,000) has a plant consisting of an Imhoff tank, dosing 
chambers and sprinkling filters, serving the greater part of town. 
On a recent visit the plant was found in a deplorable condition. 
The north end of the settling chamber, at which end the sewage 
had been entering for some time, was covered with a thick scum 
while the remainder had a scum to a less degree. Some of the 
large gas vents were practically filled with heavy dry scum. An 
understanding as to the condition of the scum may be had from 
the fact that while poking the scum with a stick two large rats 
emerged from holes in the surface. In addition to this condition 
in the tank the distributors over the filter beds are not properly 
cleaned, with the result that sewage is dosed over a portion of 
the filtering area. | 

Repeated visits to plants throughout the State indicate that 
the same towns continue to be offenders regardless of changes in 
men to look after the plant. It! is evident, therefore, that the 
city officials, as well as the men in charge of the plant should be 
impressed with the necessity of making proper use of the works 
installed. That so many of the septic tanks are permitted to go 
uncleaned for years results no doubt largely from the fact that 
the average layman is of the opinion that the sludge eats itself up, 
and considerable good will result if every engineer who designs 
a plant makes it a point of impress (even to the point of being 
rude) upon the responsible parties of the necessity for at least 
annual cleaning. The theory of the tank should be explained and 
the effect of filling up and the necessity for ample retention periods 
should be gone into to an extent that will make the authorities of 
one mind in the matter. In one case several of the city authorities 
each had his own idea as to the proper operation of the plant, with 
the result that the operator did not know what to do. He had been 
told to sprinkle lime over the scum to consume it and as a result 
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small dabs of dry lime were sprinkled over the heavy, dry crust 
covering the tank. In this case a heavy dry crust (heavy enough 
to walk upom) was found in the settling channels of an Imhoff 
tank. 


The engineer should formulate definite rules and furnish them 
to the cities having disposal plants. These should give the routine 
work to be carried out, in order to receive satisfactory results. 
Several copies should be furnished, and if necessary some might 
be framed and placed at the most advantageous points so that 
there can be no excuse for pleading ignorance if proper attention 
is not given. Among these rules the necessity for cleaning the 
tanks should be duly emphasized. A simple plan of the tank should 
also be shown, with different parts labeled to help the attendant 
in interpreting the directions. 


Another feature is the method of removing sludge from the 
tank. Where a tank is designed so that the sludge ean be 
removed through static pressure little perhaps need be done by 
the engineer further than to be sure that it will operate and to 
give general rules as to removal. Where ordinary tanks are con- 
cerned, however, from which the sludge must be removed from the 

top, definite plans should be included with the tank design and 
installed as a part of the tank. Definite rules should also be given 
as to the best method of removing the sludge. In a number of 
places, the removal of sludge appears to be a bug-bear and only 
too often devices are created by some local official and installed - 
at considerable expense only to find that they do not do the work 
for which they are intended. It should be made plain to the 
proper authorities that to leave the sludge for years, with the result 
that large accumulations will be formed on top and become dry, 
will simply make cleaning more difficult. 


As found in Illinois, and no doubt also in other states, the 
great question in regard to the operation of sewage-disposal plants 
in the smaller town is not the formulation of a large number of 
rules. The great question is how to get the smaller cities and 
villages to realize the necessity for caring for their sewage works 
and to bring about definite action. A few instructions giving the 
most essential details in plant operation, if followed, will do more 
good than to fill the attendant with a large number of instructions, 
the most important of which are not duly emphasized and the 
number so large that none of them will be followed. As now 
operated the average sewage-disposal plant in the State is prac- 
tically worthless. This may suggest to some that the State Depart- 
ment of Public Health is eareless or inefficient, but that body has 
no jurisdiction over these plants after installation, and a sufficient — 
number of employees has never been provided to take up this work 
in detail in connection with the other duties of the department. 

Plants properly designed but poorly operated work ooo 


Be 
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the best interests of the engineer both in the town having the works 
and in the towns surrounding. Many municipalities contemplating 
the installation of sewage-disposal works first visit some near-by 
plants. If these plants are poorly operated, no matter how perfect 
the design, the engineer is thought responsible for the poor condi- 
tions found. 


DISCUSSION 


H. P. Marre: A bill has been prepared to enlarge the pow- 
ers of the State Board of Health in regard to supervision of oper- 
ation and maintenance of plants: 


No public water supply, or any modification or extension to an exist- 
ing public water supply which involves changes in or additions to sources 
of supply or to means for gathering and purifying the water; and no 
public sewerage works, or any modification or extension to existing 
sewerage works which involves changes in size or location of outfalls, 
changes in size, character or capacity of sewage treatment works or 
the addition of main, relief or intercepting sewers, shall be installed 
until suitable plans and other descriptive matter have been submitted 
to and approved in writing by the department of public health. The 
department shall have power to adopt and enforce rules and regulations 
governing the manner and form in which such plans and other descriptive 
matter shall be presented. 

If the department of public health finds that water purification works 
or sewage treatment works are not being operated so as to produce the 
results of which they are normally capable or so as to protect the public 
health, it may issue an order requiring the employment of competent 
operators, the use of effective operating methods and the submission of 
reports on operation. If it is found that a public water supply or the 
disposal of sewage from public sewerage works is a menace to health or 
a nuisance, the department may order that the danger to the public 
health be removed and that the nuisance be abated in a manner subject 
to the approval of the department. 

The necessity for and reasonableness of such order may be submitted 
to two reputable and experienced sanitary engineers, one to be chosen 
by the city, village, town or owner to which such order applies and the 
other chosen by the department of public health (neither of them being 
regularly employed by the department) and who shall act as referee 
engineers. If these engineers are unable to agree, they shall choose a 
third engineer, of like standing, and the vote of the majority shall be 
final and binding. The referee engineers shall have power to affirm, 
modify or reject the order of the department of public health submitted 
to them, and their decision shall be accepted by the department. The 
fees and expenses shall be equally divided between the city, village, town 
or owner and the department of public health. 

In matters involving the enforcement of orders of the department 
of public health relating to public water supply and sweerage, responsible 
municipal officials shall be held personally liable for failure to perform 
any act within the scope of their official duty and within their individual 
power. 


F. L. Preirrer: In regard to extension of water works, we have 
had insurance companies pressing the city authorities to enlarge 
the water mains for more fire protection. How are you going to 
advocate a proposition of this kind to a state legislature, and take 
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the powers from municipalities to further the interests of insur- 
ance companies? | 

H. P. Marre: This bill has nothing to do with extension of 
water mains. It applies in case you wish to extend or change your 
water supply system. 

C. D. Hitt: One of the ideas brought out is that the State 
Department should be strengthened in its authority. There is 
always danger of going too far in anything of that sort, but we can 
go considerably farther than we have gone. That necessitates leg- 
islation. I would like to have suggestions as to what extent it 
is well to have our Department of Health supervise the operation 
or design of sewage disposal plants. There is danger at this stage 
of the development of sewage disposal that the department may 
require too much. We have to guard against going to extremes. 
On the other hand, local officials have no idea of the technique 
of sewage disposal, and little interest in the matter. These plants 
should be taken care of with some supervision, and the supervision 
should be furnished by the State. 


J. W. Dappert: I find that it has been almost impossible to 
get adequate supervision of septic tanks and works of that sort, 
and I have Wondered by what method it would be possible to get 
proper handling. So far, they have been a failure, simply from 
the fact that there has been no proper supervision. I would be, in 
favor of some such an act as has been presented. The greatest 
difficulty is that there are no adequate funds provided in the cities. 
In Illinois these city works are being run along on half pay, so 
to speak. None of the corporations have funds sufficient to carry 
on any new works, or even in many instances to carry on the old 
works. Some sort of legislation must be provided. Up to this 
time, the taxes were hardly sufficient to take care of the average 
everyday expenses. There must be some method by which the mat- 
ter can be taken up before the legislature so that the finances of 
these works can be taken care of. 


S. A. GREELEY: This is the second time Mr. Sjoblom has 
brought this important matter to our attention. Two years ago he 
reported on ten plants. In the engineering journals there has 
been discussion recently of the sewage treatment methods to be 
adopted at Cleveland and other cities, with special reference to 
Imhoff tanks, fine screens and filters. We have made a thorough 
canvass of the elements of Imhoff tanks, seeking the reasons for 
some reported failures. There are certain factors in Imhoff tank 
design that are very important, such as depth, sludge capacity 
and area for floating sludge! Troubles have occurred in tanks 
where some of these elements have been materially reduced, due 
to attempts to build within certain available but insufficient funds. 
In other words the engineer was not given the necessary financial 
assistance. We tabulated results of operation of testing station 
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tanks in order to see the comparative results. At a number of 
small plants at country clubs, ete., it has been found not too costly 
to provide very liberally in these elements. The floating sludge 
area in large tanks is generally less than 25% of the total tank 
surface. In the small tanks you can, without undue cost, provide 
as much as 50%, and this liberal allowance reduces troubles from 
operation to a minimum. 

The bill for increasing the power of the State Board of Health 
seems to have a great deal of merit. Before Mr. Hansen went 
into the army he made a very careful canvass of all laws covering 
this subject, and he has been discussing the question for the last 
three or four years. There is perhaps room for change in the 
method of financing to provide funds for operation of sewage 
works. We do have the sanitary district law which enables towns 
to combine and provide separate taxing powers which appear rea- 
sonable, to provide for both construction and maintenance of sewers 
and sewage treatment works. The Sanitary District of Decatur 
can raise something like $50,000 per year by a direct levy without 
going to the people. 


THE CALUMET INTERCEPTING SEWER AND PUMPING 
STATION 
BY L. B. BARKER 


The Calumet intercepting sewer, now under construction by 
the Sanitary District of Chicago will extend from the present 
sewage pumping station at 95th St. and Baltimore Ave., south 
and west to the controlling works of the Calumet-Sag channel, just 
east of the city of Blue Island, a distance of a little more than 
9 miles. There will also be an interceptor draining that territory 
lying on the east side of the Calumet river south to 114th St. 
to the 95th St. pumping station. The total area tributary to the 
intercepting system will be in the neighborhood of 20,000 acres, 
and comprises all that part of Chicago south of 87th St. The Cal- 
umet intercepting sewer will, therefore, complete the diversion of 
all sewage from Lake Michigan from Glencoe south to the Indiana - 
State line. 

The first section of the interceptor inétudes the building of an 
11-ft. horseshoe section sewer from the 95th St. pumping station, 
south to 97th St., a distance of about 1,300 ft., an intercepting 
sewer south and east of the Calumet river and under the river to 
the 95th St. pumping station, and certain improvements which 
will double the capacity of the pumping station. 

Contracts No. 2 and 3 were completed in the fall of 1917 by 
Byrne Bros. Dredging & Engineering Co., Chicago. These are 
concrete 11-ft. and 13-ft. horseshoe sections, respectively, extending 
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from 97th St. and Baltimore Ave., south and west to just north 
of the north end of Lake Calumet, a total length for the two of ap- 
proximately 12,000 ft. Contract No. 4 has just been completed by 
Nash Bros., Chicago. This section extends from the south end of 
Contract No. 3, south and west to 104th St. and South Park Ave., 
about 8,700 ft. It is a concrete horseshoe section having an internal 
width of 16% ft. 


Work was started last fall on contract No. 5 by Byrne Bros. 
This is a 1744-ft. horseshoe section, 8,160 ft. long from the end 
of No. 4 to 114th St. and Prairie Ave. Contract No. 6 is the same 
size aS No. 5 and extends from it to the site of the Calumet pump- 
ing station at 124th Place and Indiana Ave. This contract was 
completed last fall by Byrne Bros. Contract No. 7 is the outfall 
sewer from the pumping station to the controlling works of the 
Calumet Sag Channel at Blue Island, a distance of 11,300 ft. From 
the pumping station to Wentworth Ave., where it receives the flow 
of the old 1014 ft. Wentworth Ave. sewer, it is a 16x13.4 ft. 
horseshoe section: Beyond Wentworth Ave. is a 16x16 ft. Croton 
section to 600 ft. above the controlling works, where (because : 
of the shallow cover) it was necessary to make it a 16x13 ft. box 
section, reinforced. Like the other contracts, the Croton and horse- 
shoe sections are un-reinforced except for various special lengths, 
such as crossings under railroads. Near the upper end of contract 
No. 7 is a flat-roofed gaging chamber, 60 ft. long, in which are 
provided a timber weir and gaging wells for measuring the flow of 
sewage from the pumping station. This contract was completed by 
the T. J. Forschner Contracting Co. last fall. 


The Calumet sewage pumping station, now under construc- 
tion by this last company, lies under contracts 6 and 7 of the 
sewer at 125th St. and Indiana Ave. The difference in elevations 
between these two sections is 16 ft., and the maximum lift will be 
20 ft. for a capacity of 800,000 gals. per minute. There will be 
six centrifugal pumps, electrically operated by power furnished 
by the Sanitary District from its Lockport plant. Three of these 
pumps. are 72 inches in diameter and three 36 inches. The build- 
ing will be of brick, 80.x 185 ft., having a concrete sub-structure 
which will provide for suction and discharge channels. The trans- 
ition section from contract No. 6 will include a screen chamber, 
and besides the dry weather and storm discharge channels to con- 
tract No. 7 there will be corresponding discharge channels to a 
13-ft. relief sewer to the Calumet river, and also a connection to 
a future treatment plant. | 

The chief point of difference between the construction work 
on the Calumet sewer and that of most jobs of this kind is the use of 
the drag-line for the excavation. All sections of the sewer yet under 
construction, except contracts 2 and 3, have been in exceptionally 
deep cuts and the yardage has been so large that with the use 
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of only one excavating machine, progress would be very slow. 
Therefore, the combination of steam shovel and drag-line has been 
employed. This is well illustrated in the case of the outfall section, 
contract No. 7. 


This section was built in open country, partly through ease- 
ments in private property and partly in country roads, and for 
the greater part of the way the contractor obtained additional 
easements of a 380-ft strip along the right-of-way, so that there 
was ample room for the operation of his plant. The ground was, 
in general, a sandy loam, mixed with yellow clay to a depth of 
10 ft., and the balance blue clay; in some places almost a dry 
hard-pan. A few small sand pockets were encountered and for 
a few hundred feet at the lower end, the bottom was soft and wet, 
making reinforcement necessary. 

Except for the first thousand feet, the cut ran from 24 to 28 
ft. deep. The excavation was made in two lifts, the first of which 
was taken out to a depth of 12 to 14 ft. by a Marion steam shovel, 
operating a 21% yd. bucket. This cut ran from 50 to 64 ft. wide 
at the top, depending on the nature of the ground, and averaging 
26 ft. at the bottom, the shovel moving on its own track in the cut. 
The second cut was made by a Bucyrus drag-line having a 2 yd. 
bucket on a 65-ft. boom. This was operated in the bottom of the 
shovel cut, keeping, usually, about 300 ft. back of the shovel. The 
drag-line cut averaged 14 ft. deep and was made with vertical 
sides to the neat lines of the outside of the sewer section. Very 
little hand trimming was necessary as the drag was able to work 
very close to both line and grade. For the first 6500 ft., continuous 
3 in. sheeting was used in the lower cut as the ground there en- | 
countered sloughed badly unless supported. Better ground made 
it possible to leave out from 30 to 50% of the sheeting for the 
balance of the job. 

Exeavated material was loaded by both shovel and drag-line 
into 6-yd. dump ears on standard gage track laid along one side 
of the trench and taken by dinkey engines to the spoil area or used 
for the backfill. During the first season a standard-gage spreader 
ear was used on the backfill, a trainload being first dumped along 
the side of the trench and the spreader then coupled on to the 
train and pulled over the freshly dumped material. Excess ex- 
eavation was hauled to a site on the Calumet river about midway 
of the job. With this equipment an average daily progress of 
55 ft. of trench was maintained through two seasons. 

Conerete materials were brought from the central material 
yard by dinkey trains of ten steel dump cars of 40-ft. capacity 
on 30-in. track. Mixing was by means of two Foote mixers of 
1 cu. yd. capacity, discharging directly into the forms from the 
side of the trench. Blaw steel forms were used on the Croton and 
horseshoe sections. These were moved in 25 ft. units on a special 
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traveler operated by a small gasoline winch over track laid on the 
finished invert. The invert was concreted each day for the full 
length of the finished trench and the arch was usually two to 
four form lengths back of its forward end. 

A daily run of 300 to 400 cu. yds. of concrete necessitated 
rapid and economical handling of materials. This was obtained 
by a central material yard located on the Pan Handle Railroad 
at about the middle of the job. The plant consisted of a main 
switch track from the railroad and two storage tracks, specially 
designed hopper bottom bins for sand and stone of 430 cu. yd. 
capacity, a cement handling house and two cement storage houses. 
Sufficient ground space was provided for the storage of 5000 cu. yd. 
of stone and sand. The stone and sand were unloaded from the 
cars into the bins or on the storage piles by a 15-ton Brown-Hoist 
locomotive crane with a 40 cu. ft. clam shell bucket. The cement 
handling house was designed for the use of bulk cement, but proved 
equally advantageous with sacks. This house was built on posts 
high enough for the concrete trains to be backed under it. In the 
floor were ten small hopers having a capacity of 6 cu. ft. each. 
At the bottom of each hopper was a slide gate operated by a lever 
outside the house. These hoppers were kept filled with the re- 
quired amount of cement brought in from the cars or the storage 
houses adjoining, and as a concrete train was backed underneath, 
one hopper was emptied into each car. 

One special feature of this job was the crossing of the old 
1014 ft. brick sewer at Wentworth Ave. The invert of this was 
only 18 inches higher than the invert of the interceptor, and a flow, 
sometimes reaching 250 sec. ft. had to be diverted, not only during 
the construction of the sewer, but the diversion maintained until 
such time as the intercepting system is put into commission. To 
do this an inverted syphon was built at one side of the Wentworth 
Ave. sewer and below the interceptor. This was of reinforced con- 
erete, 6 ft. inside diameter, having: a length of 90 ft. not including 
the connecting stubs. It was built in the tunnel the winter before 
the construction of the interceptor had reached this point. The 
connections having been made, brick bulkheads were built im the 
old sewer on either side of where the new one would cut through 
and the flow diverted through the syphon. When the trench 
was finally cut through over the syphon, no leakage from the 
-syphon was found, and the progress of the work was not delayed 
for the crossing. 

' Considerable difficulty was met with on some of the other 
contracts because of lack of room for construction in built up 
streets: This was especially true on contract No. 6 where a 1714- 
ft. sewer was built in a 34-ft. cut. The same method of excavation 
was used here as on No. 7 except that of course, the top cut was 
made narrower. Fortunately the clay here was of such consistency 
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that the sides of the cut stood up at a steep angle without much 
sheeting. Even so, but very little room was inside the street lines 
for the conereting and backfill equipment. To overcome this a 
specially designed arrangement was used to handle the backfill. 
This consisted of a pulverizing machine mounted on a truck on 
a standard gage track on one side of the cut, operated by a 15-h.p. 
motor, and a belt conveyor 125 ft. long also on trucks and operated 
by a 25-h.p. motor. A part of the material excavated by the drag- 
line was dumped by it directly into the hopper of the pulverizer 
which ground up the large lumps of clay and fed it onto the con- 
veyor where it was carried back to the completed arch. 

A very ingenious modification of the conerete plant was also 
made. The charging bucket and hoist were removed from a stand- 
ard 34-yd. mixer and a 25-h.p. motor used instead of steam. A 
track was then built from the ground up over the top of the mixer 
and down to the ground again on the other side. The narrow 
gage concrete tracks on the ground were laid up to either end of 
this. An endless chain, geared to the motor, passed over the ele- 
vated section of track and under the mixer. Hooks on this en- 
gaged the axles of the concrete cars as they were pushed to the 
receiving end and drew them up over the mixer, where they were 
dumped into a vertical hopper which fed into the mixing drum. 
The whole affair was moved on a standard gage track. 

The T. J. Forschner Co. is employing much the same method 
of construction on the substructure of the Calumet pumping station 
as on contract No. 7 of the sewer. Practically the same arrange- 
ment of material plant is being used and all excavation is made 
by drag-line, a second drag-line handling the excavated material. 
The cut, which has a maximum depth of 35 ft. was made by the 
No. 1 drag-line operating from the top of the ground and making 
the full depth in one lift. A cut was first made about 18 ft. wide 
at the bottom along the line of the greatest depth, for its full 
length. The next deepest bench was then excavated at the side of 
the first cut, and so on. A small gang of bottom men worked along 
with the drag, trimming the bottom to the required lines and grades. 
No sheeting has been used, as the ground stands well at a 1 to 2 slope. 
Excavated material passed up by drag No. 1 is again picked up 
by drag No. 2 and piled back clear of the cut. The drag-lines were 
also used for stripping the top soil off the pumping station site 
and will be used to spread and grade the filling around the 
building. 

The same concrete plant is being used as on contract No. 7, 
so far all concrete being chuted from the sides of the cut. Col- 
umns are poured with two-wheel concrete buggies. For the pump 
room floors and interior walls, the same plant will probably be 
used, but will have to be carried out onto the outside walls which 
are now built to ground level. Wooden forms are being used 
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throughout, and on account of the cut-up walls, different water- 
passages, girder and floor systems, the erection of the forms is prob- 
ably the most difficult part of the job. Very good results are 
being obtained with a 1:2:4 conerete mixture for the foundation 
and wall, and a 1:1144:3 mix for the columns, floor system, and 
various parts that it is desired to make especially water-tight. 


DISCUSSION 


MemBer: With the completion of the Calumet sewer and 
pumping station, how nearly complete will be Chicago’s sewerage 
system ? Se Re 

L. B. Barker: There will probably be other interceptors 
built, especially to relieve the condition of the Chicago river, 
although the Calumet sewer completes the diversion of sewage 
from the lake. An interceptor is now being built along the west 
bank of the Des Plaines to relieve the condition of that river, which 
is a nuisance at times of low water. 

Won. Kramer: Would there be any additional water coming 
from the lake? 

L. B. Barker: No. The Calumet Sag channel will have a 
flow of 2000 cu. ft. per second, part of which will come from the 
Calumet river and the balance from the lake. However, the flow 
in the main channel at Lockport will remain the same, as the 
amount received from the Chicago river will be correspondingly 
reduced. | 

The Sanitary District is now negotiating for a site near the 
Calumet pumping station to be used for a treatment plant, where 
the sewage coming to the pumping station may be treated before 
it enters the Sag channel. Plans are being made for a treatment 
plant for the Des Plaines sewer. These should relieve the con- 
dition in the canal considerably. - 


WATER SUPPLY AND SANITATION AT CAMP CUSTER, 
MICHIGAN 


BY SAMUEL A. GREELEY 


This paper is based on the writer’s work during 1917 and 
1918 and covers operating features which have developed with 
the use of the camp. The work was started on June 13, 1917, 
when the writer was instructed by the Construction Division of the 
Army to proceed to Battle Creek and to make surveys, borings 
and other field investigations for water supply, sewerage, high- 
ways and railroads. At that time a divisional cantonment for 
36,000 men was projected. The work was carried out during the 
construction season, so that troops were received beginning the 


WATER SUPPLY AND SANITATION 39 


early part of September. Final construction however was _ not 
completed until cold weather. The total construction cost of the 
1917 work was about $8,300,000. 

The original reservation included an area of approximately 
6200 acres within which there were built 1339 buildings divided 
as follows: Barracks, 269; lavatories, 333; officers’ quarters, 116; 
stables and sheds, 239 ; heating plants, 42; hospital buildings, 7 6: 
miscellaneous, 264. These buildings extend along a bow shaped 
line with a concrete highway extending the entire length of about 
3.0 miles. There is a remount station having a capacity for about 
10,000 animals. In August, 1918, it was decided to add a sufficient 
capacity to the camp for about 14,000 additional troops amounting 
to an extension of 40% of the original construction. This work 
was carried out through the fall of 1918, the total construction 
cost of the 1918 extension being about $3,000,000. In this exten- 
sion there were added 723 buildings, divided as follows: barracks, 
113; huts, 418; lavatories, 59; mess halls, 35; kitchen bldgs., 12; 
store houses, 11; stables and wagon sheds, 18; hospital buildings, 
13; miscellaneous, 44. In the extension no plumbing was provided 
in the barracks so that the number of service connections was less 
than the original camp in which water was supplied to practically 
every building except wagon sheds. 

The work included the selection of a source of water supply, 
the design of the works necessary to develop the source of supply 
and the application of typical Washington details of the distri- 
bution system to local conditions. It was necessary at the outset 
to build up a sufficient engineering organization to plan, lay out 
and supervise the work and in particular to provide all necessary 
temporary water supplies and facilities needed by the construc- . 
tion foree. During the 1918 construction, camp sanitation was of 
particular importance due to the prevalence of influenza through- 
out the country. This feature of the work therefore received spe- 
cial attention. 

- The site of Camp Custer is on rolling upland along the Kala- 
mazoo river about five miles west of Battle Creek, and the soil is 
a typical sandy glacial drift ranging from fine sand to coarse 
gravel with practically no clay. This glacial drift is from 50 to 
upwards of 100 ft. thick and overlies rock formation. The 
topography is extremely uneven. The occupied portion of the 
reservation stands from 50 to 100 feet above the Kalamazoo river 
which flows in a westerly direction along the northern part of the 
reservation. The drainage area of the river above Camp Custer 
is about 900 square miles. The summer flow is comparatively high 
due to the large storage of rainwater in the sandy soil. Records 
do not indicate extremely high flood flows. 

The time available for selecting a source of water aoe was 
very short. Four principal sources were investigated as follows: 
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A filtered water supply from the Kalamazoo river. A connection 
with the Battle Creek city water works about five miles distant. 
A supply developed from small lake adjacent to the camp. Wells 
in the vicinity of the camp. 

It soon became apparent that if an adequate well water supply 
could be secured it was likely to prove the most satisfactory. The 
Kalamazoo river supply, while ample in quantity was polluted 
with the sewage of Battle Creek and other towns and could not 
have been used without filtration. This was not considered feasi- 
ble on the grounds of both cost and time of construction. The use 
of the Battle Creek water supply would have required an enlarge- 
ment of the existing pumping station and the use of water from 
Goguac lake which was not considered safe without filtration. 
The yield of the small lakes in the vicinity of the camp was barely 
adequate and would have required the construction of dams and 
controlling works at their outlets. All surface water supplies 
would have called for a safe control and policing of the water 
sheds to guard against the danger of poisoning by enemy agents. 
It was therefore determined to make a careful search for available 
well water. 

The Marshall sandstone is a water bearing formation under- 
lying the glacial drift at varying depths and extending in the form 
of a ring within the lower peninsula of Michigan. There were 
a number of wells in this formation in Battle Creek. The geo- 
logical maps indicated the southerly limits of the Marshall sand- 
stone to be near Battle Creek and there were no wells reaching this 
formation near the camp site. It was,therefore necessary to make 
borings in order to locate the Marshall sandstone near Camp 
Custer. The first borings were put down along the Michigan Cen- 
tral R. R. just north of the occupied portion of the reservation. 
In these borings no rock was encountered. It was therefore found 
necessary to cross the Kalamazoo river north of the camp where 
a sandstone formation some 50 ft. thick was located and a 6-inch 
test well yielded 600,000 gallons per 24 hours during a 48-hour test. 

Owing to the short time available, it was necessary to outline 
the general features of the design of the water supply and to start 
plans before final tests of the wells were available. On July 5 
the field work was sufficiently advanced so that detailed plans 
could be started. These were completed in pencil and bills of 
material were made up by July 16. The finished drawings were 
completed July 20, or in 16 days. 

The designs included a line of eight wells 200 feet apart, 
each well connected to a cast iron main extending the entire 
length of the wells and passing through the pumping station 
where two 12-ft. cast iron risers, 20-in. diameter were set up for 
air chambers. From the top of these risers, vacuum pumps drew 
out the air and lifted the water from the wells to the pumps. 
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The suctions of the pumps were connected to this same collecting 
main and delivered the water to storage tanks in the camp about 
4000 ft. away and across the Kalamazoo river. The wells. were 
drilled with a 10-in. steel casing extending through the glacial 
drift and penetrating 8 to 10 ft. into the sandstone. A hole 8 to 
10 in. in diameter was then drilled entirely through the sandstone, 
making the total depth of the wells from 110 to 120 ft. The 
static level of the water in the wells was from 10 to 15 ft. below 
the ground level. The casings were cut off at an elevation of 
approximately 805, which was about 7 ft. above the static water 
level. An 8 in. wrought iron pipe 40 ft. long was then hung 
inside the 10 in. casing and connected up air tight to the suction 
piping. 

Starting at elevation 805, the suction lines from the individual 
wells and the main collector were built in excavation permanently 
sheeted and not back filled. This suction line rose gradually and 
slightly to the pumping’ station so that the center lines at the 
pump were set at elevation 806. This elevation was fixed as close 
to the water level in the wells as possible and still to keep the 
motors safely above high water in the Kalamazoo river. The cen- 
ter lines of the pumps are thus about 8 ft. above the static water 
level in the wells. It will be observed that the design called for a 
comparatively long suction line amounting to about 1600 ft. along 
the greatest length. It was felt desirable to keep this piping in 
open trench so that it could be quickly got at in case of air 
leakage. The suction pipes were covered with 2 feet of hay and 
1 foot of earth as protection against cold weather. The suction 
lines from the wells to the pumps ranged in size from 10 to 20 in. 

The pumping station equipment comprised originally three 
horizontal motor-driven centrifugal pumps each with a rated ca- 
pacity of one million gallons per day, two vacuum pumps each with 
a capacity of 50 cu. ft. of free air per minute and two lquid 
chlorine apparatus. The pumps discharged through a 12-in. force 
main across the marshy land bordering the Kalamazoo river and 
under the river to four settling tanks each with a capacity of 
200,000 gallons. These tanks were set on a hill some 100 ft. above 
the camp and sufficient when full to give a pressure under normal 
conditions of 20 to 30 lb. throughout the camp. Just below the 
‘tanks a booster pumping station was built comprising 7 pumps of 
assorted sizes so that pressures could be boosted with different 
rates of consumption and an economical use of the pumping 
equipment. | 

The distribution system comprises 15 miles of 6 to 12: in. wood 
stave pipe, laid with driven joints with cast iron fittings. These 
were provided with bells ground to fit the spigot end of the pipe 
in a driving fit. During the 1918 extension. about 10 additional 
miles of wooden water main were built, and a more satisfactory 
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method of making connections with cast iron fittings was adopted. 
This consisted in pouring lead joints around a plug or template 
to form a bell to just the right shape and size to take the spigot 
end of the wood pipe in a driving fit. Troubles from leaks at 
wood to iron connections were very largely reduced by this method. 
The only cast iron pipe used in any part of the work was about 
the pumping station and river and for special fittings and con- 
nections in the distribution system. Service pipes were all gal- 
vanized wrought iron. 

Great care was taken to secure an air tight suction line from 
the wells to the pumps. In this work, wrought iron pipe with 
screw: joints, Universal pipe with bolts and bell and spigot pipe 
with lead joints were all used. Great care was taken with each 
joint, and with the alignment and bedding of the pipes to prevent 
settlement. After the first tuning up of the suction line there © 
has been no trouble from air leakage. 

From the pumping station to the river a 12 in. line of Uni- 
versal pipe with bolted joints was laid below ground water level. 
Under the river two 12 in. lines were laid, one of Universal pipe 
with bolted joints and one of bell and spigot pipe with lead joints. 
The former was connected up loosely on a platform across the 
river and lowered in one piece into place in a trench in the bottom 
of the river. This proved to be the quickest method of getting 
one line of pipe into service. The bell and spigot line was put 
down later, the joints being calked under water with lead wood 
by a diver. Both lines have given satisfactory service. From 
the other side of the river, a 12-in. wood stave force main extends 
to the tanks on the hill. 

Drilling of wells was started on Tak 19 with two machines. 
Shortly a third machine was added. The drilling was practically 
completed on Sept. 9, but only two were actually connected to 
the pumping station. These however, were sufficient to supply 
the camp with water on that date. The pumping station, river 
crossing and other work were finally completed on Dee. 5. Dur- 
ing the 1918 extension, pipe was first received on Sept. 16 and 
water was first turned into the new work on Nov. 6. The work as 
a whole was completed about Jan. 22, 1919. 

When the 40% addition was planned i in August 1918, tests had 
been made on the eight wells indicating a yield from each at the 
rate of 6,000,000 gallons per 24 hours. It was therefore unnec- 
essary to drill additional wells but the pumping capacity of 3,000,-. 
000 gallons per day was extremely limited. It was therefore de- 
cided to add three new pumps to the well station and to build 
a double 12-in. force main from the pumping station to the tanks. 
Two of the new pumps were motor driven with capacities of 1,500,- 
000 gallons per 24 hours and the other pump was gas- engine 
driven with a capacity of 2,000,000 gallons. This was put in to 
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guard against possible interruptions in electric service, one hav- 
ing occurred during the summer of 1918 of several hours duration. 


The water supply from the camp wells is of unusually low 
bacterial content, and is absolutely safe from a sanitary standpoint. 
It is however, a comparatively hard water with some traces of iron. 
The total solids run somewhat above 300 parts per million of which 
the sulphates comprise 80 to 90 parts. For use in the central 
heating plant it has been found necessary to soften this water, 
but it has not been considered desirable from an economic stand- 
point to soften the entire supply. 


The principal operating feature is that of water consumption. 
The camp was originally planned to supply an average of 55 gal- 
lons per capita per 24 hours, which for 36,000 men amounted to 
about 2,000,000 gallons per day. It was not originally intended 
to build central heating plants, and as they have no return system 
they increase the daily water consumption by about 600,000 gal- 
lons during normal winter weather. Theactual consumption at 
Camp Custer under a normal load has ranged from 2,000,000 to 
2,000,000 gallons or from 45 to 80 gallons per capita per 24 hours 
depending upon the number of troops at camp. 


Comparative water consumption statistics as regards various 
camps indicate that Camp Custer is amongst the higher users of 
water. In considering this matter, the relative per capita lengths 
of wood stave pipe of each different make in the camps should be 
compared; also, the type of wood-to-iron joint and other factors 
affecting pipe leakage. It does not appear in any event that the 
consumption is excessive. The maximum daily rate of consump- 
tion occurs in the early morning and amounts to between 5,000,000 
and 6,000,000 gallons. Records of consumption are shown in 
Table I. 


Progress is an essential phase of cantonment construction. 
During the 1918 extension, a special progress department was 
organized which proved exceedingly helpful. In no other way 
was it possible to secure an unbiased estimate of progress of the 
various divisions of the work as the special interests of each 
division engineer in his own progress could not be entirely elim- 
inated. Daily reports were turned in regularly to this department 
and were summarized into a daily bulletin showing the work done 
to date and the necessary rate of progress in the future to complete 
the work within the agreed time. During the 1917 work on the 
original camp, water mains were built at a net rate of 730 ft. 
per trenching machine gang per day. In the 1918 extension, the 
average rate of construction was only 342 ft. per trenching ma- 
chine gang per day. The difference was due to difficulties during 
1918 in securing fittings and in keeping the trenching machines in 
working order. As a matter of fact, during the 1918 work, the 
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trenching machines were out of commission about one-third of 
the time. 


To maintain progress it was absolutely necessary that the 
force of some 2500 civilian workmen should be kept healthy and 
free from influenza. On this account a sanitation department was 
organized Oct. 1, 1918, and a detailed sanitary policy inaugurated. 
At that time as many as 3000 meals per day were being served 
at camp and nearly 1500 men were being housed in temporary bar- 
racks. The care of these men devolved upon the sanitation depart- 
ment. It was only by the strictest attention to detail that sat- 
isfactory results were obtained. Matters of personal hygiene, wash- 
ing and steaming of dishes, keeping windows open at night, physi- 
cal examination of mess hall employees and the like were attended 
to regularly. The heartiest cooperation was secured from the 
contractor as soon as he found that the healthy condition of the men 
assisted him materially in maintaining his labor organization and 
as a matter of fact largely affected the daily application for work. 


During the scramble of the 1917 work the routine was not 
handled to develop easily into record plans and reports. In 1918 
this matter was taken up early and all progress reports and plans 
pointed toward finished records. A detailed report of all phases 
of the work was made by each division engineer with statistics and 
summaries of essential facts. Record plans 20x28 in. were made 
of the various groups of work. 


Of the water supplies for the 16 National Army Camps, 9 
are ground water supplies, and 7 are river supplies, of which 5 
are filtered. The 4 middle western camps (Custer, Dodge, Grant 
and Sherman) have ground water supplies. 


Camp Custer Water Consumption 
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THE BLOOMINGTON WATER WORKS 
BY C. C. WILLIAMS, SUPERINTENDENT OF WATER WORKS 


The original plant was built about 1875. There was a small 
steam pumping plant with a 40-ft. open well sunk 48 ft. to the 
top of the 12 to 16-ft. bed of water bearing gravel. A pipe was 
put into the top of the gravel and there was sufficient head on the 
water to cause it to rise up to nearly the top of the well. A stand- 
pipe was installed with a 10-in. line to supply the business district. 
But the water receded and a new well was put down that was used 
for about ten years. It was found that the water had then re- 
ceded and they started a new system, with air-lift pumps and 
tube wells. 

This reservoir was built in 1903, and is reported to be the 
largest piece of reinforced concrete without expansion joints built. 
at that time. There are some expansion joints in it now, however, 
because about six years ago we cleaned it out and left the sun to 
beat down upon it, which caused a rupture of the floor. The reser- 
voir is 300 ft. across, with an average depth of 20 ft. in the middle 
and 15 ft. at the sides. The joint across the bottom is patched and 
there is no great amount of leakage. 

In 1909, Mr. Morgan, of Chicago, was engaged to look over the 
situation and the result of his investigation warranted the ex- 
penditure of considerable money in developing a new supply. They 
ran a series of test wells for probably four to five miles north, 
through the middle of the valley. They reached the conclusion 
that this would be a good supply, and put in a new plant, doing 
away with the air-lift system and putting in a well with a motor- 
driven centrifugal pump at the bottom. 

There were three wells, 12 ft. diameter. Then four wells were 
driven in the bottom, with screens within suction limits of the pump. 
These were connected to the pump and piped to the reservoir. This 
plant worked out fairly well. — 

We have gone ahead with the present system of wells and are 
constructing one now west of the water works. Last year, we 
completed a well 20 ft. diameter and 65 ft. deep. This has 10-in. 
perforated pipes which we drove down 28 feet below the bottom 
of the pit. They have 14-in. holes and are connected with the 
suction pipes and discharge into the reservoir. The pump has 
a 2000 gallon capacity, 150 ft. head, and a 100-h.p. motor. We have 
a centrifugal motor-driven pump for direct pressure. You may 
question the advisability of installing that apparatus along with 
high duty pumping engines. But it was felt that we should have 
a reserve unit that would take care of any emergency and as there 
is an electric light plant connected it was decided that centrifugal 
pumps would be the best proposition. That pump is 4200 gallons 
a minute, against 231 feet head, and has showed 81% efficiency. 
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We have a four million gallon high duty pump and also a six 
million gallon pump. 

The water here is very hard, which accounts for numerous 
broken gates and we deemed it advisable to purchase a valve-in- 
serting machine which takes out and puts in valves under pressure. 
We have about 5500 services, all metered. It is hard to keep 
the meters in repair, on account of the mineral content in the water, 
and the city has found it advisable to establish its own meter repair 
shop, but the meters belong to the consumers. I think the city 
should also own the service pipes and meters and set the meters at 
the curb as the meters are now set at any place where the consum- 
er sees fit to put them. 


THE SEWAGE DISPOSAL PROBLEM IN CHICAGO 
BY C. D. HILL 


Sewage disposal in Chicago is by the dilution process. The 
raw sewage of Chicago and its environs is discharged either di- 
rectly into the main drainage channel of the Sanitary District of 
Chicago, or indirectly by means of the Chicago River, its branches, or 
other adjuncts of the drainage system. None of the sewage from 
the territory extending from the northern limits of Cook County 
to the state line of Indiana is discharged into Lake Michigan, with 
the exception of that from a portion of the city of Evanston, where 
intercepting sewers are now being constructed that will divert this 
sewage from the lake to the North Shore Channel, and with the 
exception of sewage-contaminated water from the Calumet river. 
The Sag Channel, which is nearing completion, and the Calumet 
intercepting sewer system, now under construction, will eliminate 
this source of contamination. There still remains a very serious 
source of contamination from the sewage from the municipalities of 
northern Indiana bordering on the lake. 

The completion of the present projects would seem to pro- 
vide a complete solution of the sewage disposal problem, but, 
because of the growth of the city and the changing conditions, 
new projects and new methods will be needed before the present 
works are fairly completed. 

The Chicago river extends for a distance of less than a mile 
from Lake Michigan to the junction of the north and south 
branches. The surrounding territory is a low flat plain and in 
times of flood the south branch of the river was formerly contin- 
uous with a corresponding branch of the Des Plaines river, so 
that in early days in flood times boats might pass to the Desplaines 
river and thence down to the Illinois. In the extreme southern 
part of Chicago is the Calumet river, which drains a considerable 
portion of northern Indiana as well as northeastern Illinois. The 
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river lies in a low marshy plain and at times of flood has been 
connected with the waters of the Desplaines through the Sag. 

The connection between the Chicago and the Desplaines riv- 
ers was made the location of the old Illinois and Michigan canal 
which has been paralleled by the main channel of the Sanitary 
District of Chicago. The connection between the Calumet and 
Desplaines rivers was made the location of the old feeder canal 
which supplied water to the summit level of the Illinois and Mich- 
igan canal and is the location of the Sag channel which is now 
being constructed to connect the Calumet river with the main 
channel. . 

When the first sewers were built, in 1855, the city extended 
two miles north and two miles south of the Chicago river and two 
miles west of the lake. These first sewers all discharged into the 
river, or its south branch. Later, and prior to 1890, other sewers 
were built, all of which discharged into the river or its branches, 
with the exception of sewers in 12th St., 22nd St. and 35th St., 
which discharged into the lake. During the latter years of this 
period suburban villages north and south of the city, which have 
since been incorporated into the city, constructed sewers dis- 
charging into the lake, although so far as it was practicable all 
suburban villages discharged sewage into the river or its branches. 
From the beginning of the construction of the sewerage system it 
was understood that this method of disposal of the sewage would 
result in a foul condition of the river. Our first city engineer, 
Mr. Chesborough, considered various remedies. One was a canal 
across the city from the lake to the south branch, approximately 
along 16th St., and another was a conduit along Fullerton Ave. 
from the lake to the north branch. This latter was built in 1872. 
It was intended that water should be forced through these pas- 
sages from the river to the lake, thereby causing an inflow of 
water through the main river. 

Mr. Chesborough also considered discharging the water from 
the south branch of the river into the Illinois-Michigan canal, then 
recently completed. The summit level of the canal at its con- 
nection with the south branch was 5 or 6 feet higher than the 
river. The plan was adopted but by the time it was put in oper- 
ation the river had become so foul and the capacity of the pumps 

was so small that the dilution of the sewage was insufficient to pro- 
duce any perceptible effect. In 1865 the legislature authorized the 
city to deepen the bed of the canal along the summit level so as to 
produce a steady flow by gravity from the river through the canal. 
But soon after the completion of this project it was found that the 
flow was insufficient. Under a law passed in 1881 a large pump- 
ing station was built at the junction of the river and the canal; 
this was in operation from 1886 until 1900. The pumps had a 
capacity of about 50,000 cubic feet per minute. The effect was 
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to prevent the flow of water from the Chicago river into the lake, 
except in times of severe rains. It produced very slight dilution 
of the sewage, the river being very foul at all times. 


In 1885, the year before the pumps were put in operation, 
an unprecedented rainstorm produced a flood which caused the 
Desplaines river to overflow into the south branch. At the same 
time a large flood came down the north branch and the combined 
floods flushed the Chicago river and both branches, carrying a 
vast amount of filth into the lake. As a result a water supply and 
drainage commission was appointed, headed by Rudolph Hering. 
The commission recommended the construction of the Sanitary 
District channel and, its adjuncts, substantially as it now exists. 
Its recommendations were incorporated in an act of the legislature 
in 1889. Work was started in 1890 and the main channel finished 
so that water passed through it in 1900. Since then the limits 
of the original district have been extended north to the limits of 
Cook County, and south for several miles beyond the city limits. 

. As a result of the annexation of territory in 1889, the area 
of the city was increased from about 40 square miles to nearly 
200 square miles. The development of the annexed territories 
north and south resulted in the construction of additional sewers 
emptying into the lake and a largely increased flow through the 
sewers previously constructed.. The city continued the policy of 
building sewers in the suburban districts discharging into the lake, 
although at the same time the Sanitary District was spending money 
to divert all sewage from the lake. In 1896 the city adopted the 
policy of constructing intercepting sewers along the shores of the 
lake so as to divert all sewage from the Lake and discharge it into 
the Chicago river or its branches. This policy, however, was lim- 
ited on the south side to 87th St., that being the southern limit of. 
the Sanitary District at that time. South of ‘87th St. sewers have 
continued to be built which discharge directly into the Calumet 
river. 

After the extension of the limits of the Sanitary District the 
sewage from the municipalities north of the. city was collected 
by means of an intercepting sewer and brought down to the 
northern limits of Evanston and there discharged into the North 
Shore channel, which is a prolongation of the north branch of the . 
river. This channel has a connection with Lake Michigan at 
Wilmette, through which water is pumped from the lake, thereby 
producing a flow which dilutes the water of the north branch. 
Intercepting sewers are being built in Evanston to divert its sew- 
age from the lake to the North Shore channel. 

Work has been in progress for some years on the Sag Channel 
which will connect the Calumet river with the main channel of 
the Sanitary District. The channel is necessarily small in capac- 
ity, while the storm flow of the Calumet at times is very great. 
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This makes it necessary to divert all sewage from the Calumet 
river, and intercepting sewers are now being built which will 
discharge into the Sag channel just below the connection with the 
river. : 

The act providing for the construction, of the Sanitary Dis- 
trict channel, required 300,000 cubic feet of water per minute to 
pass through the channel for the purposes of dilution at the time 
the channel was first opened, and 600,000 cubic feet per minute 
when the population of the district should increase to 3,000,000. 
The channel as originally built through the rock section had suf- 
ficient capacity for this maximum flow and the earth section has 
been widened so as to provide for the maximum flow. When the 
channel was first opened a permit was granted by the United 
States authorities for a flow of 250,000 cubic feet per minute 
through the Chicago river. This was supposed to be the maximum — 
without interfering seriously with navigation. Sinee then the 
river has been deepened and straightened and in some places wid- 
ened so that with a maximum flow there would be little, if any, 
interference with navigation. The Federal authorities, however, 
insist that the limits of the original permit still apply and that 
there is serious objection to permitting an increase because of the. 
danger of lowering the level of the lake. The fact that this 
level today is considerably higher than it was in 1900 when 
the channel was opened does not appear to affect the argument. 

The experience of the past 15 years indicates that the rate 
of dilution recommended by the commission is barely sufficient 
to provide for the sewage from the population of the district. This 
rate, however, did not take into consideration the gross pollution 
from industries, and the condition of the water in the channel 
for the past few years has not been satisfactory, principally because 
of the vast amount of filth discharged from industries and partic- 
ularly from the stock yards district. The pollution of the water 
discharged into the Desplaines river and Illinois river is sufficient 
to justify complaints from residents along their borders. This is 
in spite of the fact that at times a larger flow is maintained than 
was contemplated under the terms of the permit from the Federal 
authorities. There is serious danger that the Federal Government 
will not permit the increased flow that is needed and may indeed 
restrict the flow to an amount that would be entirely inadequate. 

These conditions have led to numerous negotiations with the 
Federal authorities and to the instigation and prosecution of lit- 
igation, but no results have been obtained either from the negoti- 
ations or from the litigation. At the same time the Sanitary Dis- 
trict of Chicago has made continuous studies of the problem, par- 
ticularly with respect to various methods of sewage purification 
that might be installed in case the Federal Government did not 
permit the necessary dilution. These studies are appropriate even 
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though the Federal Government should permit the maximum flow 
through the channel, for the reason that the time is ap- 
proaching when the population of the city will exceed that con- 
templated by the commission which recommended the present 
works. The Sanitary District has made a series of investigations 
as to the treatment of industrial waste and particularly the waste 
from the stock yards district. Definite conclusions have been 
reached as to the method of treating the latter waste and negoti- 
ations are pending as to allotment of the cost of establishing and 
operating such purification works. 


The situation today is critical. The Federal Government may 
restrict the flow from the lake so that it will be impossible to dilute 
the sewage to the extent required by the act of 1889. Under this 
condition the State would be justified in objecting to the discharge 
of the grossly polluted water from the canal into the Desplaines 
river, and requiring the construction of supplementary works for 
treatment of the sewage. To build new treatment works, that would 
purify the sewage sufficiently so that with the limited dilution 
of lake water the effluent would not constitute a nuisance, would 
require years and would cost so much that it would be necessary 
to obtain special legislation. 


There is a lack of appreciation on the part of the general 
public in Chicago of the seriousness of this situation. Few people 
realize the opposition of Federal officials to the operation of the 
channel in accordance with the original plan, and fewer realize 
the opposition to Chicago from other cities along the Great Lakes. 
This opposition is due largely to a mistaken notion as to the effect 
of the flow of water through the channel upon the level of the lakes. 
If we should obtain from the Federal Government permission to 
operate the channel at its full capacity, it will be difficult to make 
the people understand that, because of the growth of population 
and the consequent increase of pollution of water, it will be nec- 
essary to install auxiliary purification works, and once more we will 
repeat history by showing by actual conditions the inadequacy of 
present methods long before new works ean be installed. 


It should be made plain that there has been made no serious 
mistake in the successive steps through which the sewage disposal 


works of Chicago have evolved, except the mistake of procrastina- 


tion. Each step has been logical and reasonable, and to have 
attempted other methods would probably have been unwise. At 
the time the present works were planned there was a contention 
on the part of a few progressive engineers that the construction 
of a large canal for dilution was unwise and extravagant and that 
a much better plan would be to build sewage purification works. 
If such a plan had been followed the method of purification adopted 
would have been obsolete before the work had been fairly started, 
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and if Chicago could have changed its work as often as the engin- 
eering profession has changed its opinion as to the most effective 
method of sewage purification, the works would have undergone 
a continuous process of rebuilding. It is possible that the best 
method of sewage treatment has not yet been developed. However, 
we are fast approaching the day when some method supplementing 
dilution must be adopted. 


GARBAGE COLLECTION AND DISPOSAL 
BY S. A. GREELEY 


Refuse is the solid waste resulting from the life of the 
community, distinct from sewage. It is of different kinds: house 
refuse, public refuse, stable refuse, industrial refuse, and so on. 
The house refuse includes garbage, ashes, rubbish and tins. It 
is advisable to have a fairly general terminology so that statistics 
will be more generally useful. I use the word garbage for kitchen 
and food waste, ashes for the residue from fires, and rubbish to 
include old shoes, boxes and paper. Tins include tin cans and 
tin and metal ware. Stable refuse or manure is important because 
of the fly factor. The problem should be viewed from four differ- 
ent angles: 1, house treatment; 2, collection; 3, transporting to a 
point of disposal, and 4, the final disposal. 

In the smaller towns the transfer phase is not so important, 
but it should be considered, particularly when the disposal plant 
is at some distance. Public opinion is generally directed first 
toward disposal, but the other phases are equally important. Col- 
lection is always the most costly part, costing two or three to 
five times as much as the disposal. House treatment is controlled 
through city ordinances and should be planned in relation to the 
collection and disposal. The ordinance should state whether the 
householder is to be required to separate the refuse into classes 
and should designate the type and size of the can with reference 
to easy handling. : 

Collection functions largely around the wagons, and has both 
a sanitary and economic standpoint. - Wagons must be planned 
with reasonable regard to economy. As the time of haul from 
point of collection to the point of disposal should be kept at a 
minimum, a large wagon should be used which makes only one 
or two trips a day. A small wagon making many trips a day 
multiplies the unproductive time. The wagons should be built 
for easy unloading, of proper height and properly covered. One 
of the most successful covers.is a canvas arched over the wagon 
and covering the refuse while material is being loaded. 

Transfer begins after the collection has gathered the refuse 
to a central point. There is first the construction of a transfer 
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station where wagons may be hitched up to a trailer, or some other 
method used for reducing the cost of a long haul of the garbage 
collected from house to house. 

| Disposal embodies many methods. Land disposal is first, by 
burial or dumping. Dumps are an important feature, because they 
are so ever-present, and some classes of refuse are always needing 
to be dumped. Another method is by feeding to hogs. The time 
honored method in England has been by burning, but in a number 
of towns the garbage has recently been separated and part of it 
fed to hogs. Disposal of rubbish is by sorting out the valuable por- 
tions, waste paper, old shoes, ete., and burning the residue. Burn- 
ing both garbage and rubbish has been practiced to a large extent 
throughout this country. The reduction method is also applicable 
to garbage, which is thus separated into water, grease and tankage. 

Seattle has a mixed collection with disposal formerly at three 
or four incinerators, but when I was there last February the 
incinerators were being used as garages and all the refuse was 
being disposed of on dumps. At Galesburg, a few years ago, an 
ordinance was enacted regulating the house treatment and giving 
some information as to the method of collection. A new collection 
system was started and two areas on each side of the town were se- 
cured for the burial of garbage, if necessary. But it was planned 
to transfer the garbage to farmers for feeding to hogs, with burial 
in case of emergency. At Winnetka each house is given one col- 
lection per week free of charge; if the owner desires more, he pays 
for the extra service. This system is to the advantage of the whole 
town and it pays for itself. New York has installed motor trucks 
of 25 cu. yards capacity. At Maywood recently, they were burying 
their refuse adjacent to a high school, and there had been many 
complaints on account of the conditions and the flies. The site 
was not abandoned but improved methods of burial were under- 
taken. 

At Louisville, in 1917, the Woman’s City Club went into the 
garbage disposal problem and asked me for some direction in their 
efforts. A very complete study of the situation was made. There 
were ten committees, covering financial aspects, state and munic- 
ipal laws, methods of house treatment, collection, operation of 
dumps, ete. The two committees on house treatment and collection 
divided the city into ten districts, and made a house to house 
canvass to see what was being done by the householders, what kind 
of cans or baskets. were being used and what work was being done 
by the collection wagons. It was decided to dispose of the refuse 
by feeding to hogs, which required a change from mixed to sep- 
arate collection. It was not easy to get a city of 250,000 people 
to separate their garbage after a system of combined house treat- 
ment, but it was done by dividing the city into school districts 
and by using the women in the various parent and teachers asso- 
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ciations to make house to house canvass in their districts and in- 
struct the householders how to carry out the provisions of the 
ordinance. <A temporary transfer station was built and garbage 
disposed of to a number of farmers. 


THE PLACE OF DRAINAGE UNDER THE CIVIL ADMIN- 
ISTRATIVE CODE OF ILLINOIS 


BY G. W. PICKELS 


One public improvement which needs all the backing which 
the Society can give it is the reclamation of the swamp and over- 
flowed lands of the State. The State must help in this work just 
as it is helping in the construction of highways, and this Society 
can assist by pointing out to the proper state authorities the state’s 
responsibility in this matter and urging that something be done. 
The question arises as to just who are the proper authorities and 
what the status of drainage reclamation is under the present 
state administrative organization. 

The 50th General Assembly in 1917 passed an act entitled 
‘“The Civil Administrative Code of Illinois’? under which all the 
business of the State is carried on. This provides for the establish- 
ment of nine departments: finance, agriculture, labor, mines and 
minerals, public works and buildings, public welfare, public health, 
trade and commerce, and registration and education. The duties 
of each department are specified ; but nowhere is the word ‘‘drain- 
age’’ used, and no definite provision is made in any department 
for land reclamation by drainage. 

1. Ard Given by the State. From the time the swamp and 
overflowed lands came into the possession of the State as a gift 
from the Federal government, the state legislature has tried by 
the enactment of laws to make it possible for those who bought 
the land to reclaim it. Since there was no provision in the state 
constitution for the enactment of drainage laws, and since the 
construction of ditches or drains across lands without the consent 
of their owners was contrary to the common law, the acts of the 
General Assembly up to 1870 were declared unconstitutional. In 
that year and again in 1878, the constitution was revised and a 
drainage provision was included. Since 1870 there has been no 
General Assembly which has not passed some drainage act or 
amendment whereby the organization of drainage districts might 
be more readily carried out. Since 1870 there have been 114 acts 
or amendments made to the drainage laws. 

It would seem, with all the time and effort that have been 
expended on them, that our drainage laws would be thoroughly 
satisfactory and effective; but as a matter of fact, drainage dis- 
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tricts have been organized under the greatest legal difficulties. 
However, this condition of affairs cannot justly be charged to the 
State, and the blame must be borne in great part at least by 
those who desired legislation but did not know definitely what they 
wanted. The result of this patching process is that our drainage 
laws are complex and inadequate to meet the present needs. 


Mr. H. F. Bain, the first Director of the State Geological Sur- 
vey, in his 1906 report to Governor Deneen, called attention to the 
need of drainage investigations in the following words: 

“It is also very important that a survey and investigation of swamp 
and overflow lands in the State be made, together with a study of the 
measures necessary to their reclamation. Despite the efforts of the local - 
boards, there remains considerable unreclaimed land which is capable 
of becoming as productive as any in the State. Destructive floods in 
a single year wipe out property worth more than the whole cost of 
proper works to control certain rivers. Any works constructed to remedy 
these defects should be built according to plans taking into account 
the whole valley and the flood action of the whole river. Before such 
works are attempted, whether by State or local boards, the subject should 
be thoroughly investigated and the area of land to be benefited deter- 
mined by accurate surveys at the same time that the proper methods of 
river control and costs are studied.” 

As a result of this recommendation, the 45th General Assembly 
appropriated $15,000 for an investigation of the overflowed lands 
by the State Geological Survey. The Internal Improvement Com- 
mission of Illinois and the U. 8S. Department of Agriculture cooper- 
ated with the State Geological Survey, and a State Committee on 
Waterway Reclamation was formed. Surveys were started in 
1907 and continued intermittently till 1915. The river basins 
surveyed were the Little Wabash and Skillet Fork, the Embarrass, © 
the Big Muddy, the Kaskaskia, the Spoon, and the Pecatonica. 

Few districts, however, were organized as the result of this 
state aid. The failure of the individual communities to make 
use of these plans was not due to lack of interest, but to the fact 
that in order to carry out the plans, organization on a large scale 
was required, and this organization could not be effected under 
the existing laws. Although the State offered the above incentive 
to drainage, it did not contemplate any assistance in the carrying 
out of the plans. Drainage was still looked upon as a local matter, 
of direct benefit only to those individuals whose land would be 
improved thereby and rendered fit for cultivation, and was not: 
considered in a broad way as being of great benefit to the State 
itself. This is the keynote of the entire subject, and explains why 
no direct provision was made in the eode of 1917 for reclamation 
by drainage. 

In most localities the individuals most concerned have done 
about all they can do of themselves. They have availed themselves 
of the laws for the establishment of drainage districts and have 
succeeded in draining a considerable portion of the wet lands. 
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At the present time the question of greatest moment is the pro- 
vision of the outlets necessary for the surplus water emptied into 
the outlet stream. This involves the cleaning and straightening 
of the river channel, and the construction of levees providing a 
floodway sufficient to carry off all flood waters. This is too large 
a proposition for the individual district to handle due to cost, 
inadequate laws and difficulties of organizing on a sufficiently large 
scale to provide an outlet throughout the drainage basin. The act 
of June 27, 1917, enables adjoining districts to combine for the 
construction of joint outlets; but the difficulty has been in getting 
the commissioners of the several districts to agree as to the extent 
of the work necessary and as to the relative proportion that each 
district should have to pay. This difficulty can be avoided by the 
appointment of one set of commissioners, which would also in- 
crease the efficiency of the improvement and decrease the cost of 
construction. 


Two special acts were passed by the General Assembly in 
1917 providing for the organization of the Little Wabash drain- 
age district and the Skillet Fork drainage district. Thus it seems 
necessary to pass special legislation in order to enable entire river 
basins to effect a practical organization for reclaiming land by 
drainage. The flood control bill passed by the 64th Congress, 
carrying an appropriation of $45,000,000, should prove of assis- 
tance to river communities even though it limits improvements 
to the strengthening and raising of existing levees. The time has 
arrived when the State should take a hand in the supervision of 
drainage reclamation. The question arises why the State should 
be concerned with this work and just what it should do. This 
brings us to the second point in our discussion as to the State’s 
responsibility in the matter. 

2. The State’s Responsibility. Drainage is not a local affair 
of benefit to only a few individuals. It is a state and in some in- 
stances a government concern. The reclamation of its swamp and 
overflowed lands is a responsibiilty which was placed on the State 
by the Swamp Act of 1850, and one which has been side-stepped in 
one way or another to the present time. It is estimated that there 
remain to be reclaimed about 2,500,000 acres in Illinois. This land 
is now of no benefit. When drained and protected from overfiow, 
the land values to the people of the State will be increased at least 
4100,000,000. The State could make no better investment than 
this. Not only would the state revenue be increased directly by 
taxes, but the increased production would be of indirect benefit 
to the entire State. Reclamation work is usually followed by an 
increase in the population and a more rapid development along 
indastrial lines. 

What is it then the State should do? It should make it 
practically impossible for an entire drainage basin to be organized 
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in one district without special legislation in each case. It should 
aid financially in the control of the principal streams and thus 
furnish outlets for drainage. It should approve all reclamation 
plans and thus guaranteé the efficiency and adequacy of the pro- 
posed improvement. It can assist in the financing of drainage 
districts by approving and aiding in the disposing of drainage 
bonds. It should carry on an educational movement in regard 
to the economic value of all kinds of drainage. 


3. What Department should carry on this work ?—There are 
two departments of the state administration under which drain- 
age reclamation might be carried out, namely, the department of 
public works and buildings and the department of registration and 
education. Several of the other departments might assist in a 
general way. The department of public works and buildings has 
the power to exercise the rights, powers and duties of the former 
Canal Commission, the Rivers and Lakes Commission, and the 
Qlinois Waterway Commission, which were abolished by this act. 
The Rivers and Lakes Commission took more interest in drainage 
‘reclamation than any of the others and was the only one whose 
duties were definitely stated in, drainage matters. Chapter 19, 
Section 68, of the law establishing this commission reads as follows: 

“It shall be the duty of said Rivers and Lakes Commission to furnish 
at its actual cost to any person or persons who may be desirous of re- 
claiming, draining or cultivating any wash or overflowed lands in con- 
nection with any of the public waters of the State of Illinois, any and 
all data which they may have in their possession, showing surveys, ele- — 
vations, contours, cost of construction of levees, plans therefor, and in- 
formation and reference thereto, and shall so fully as may be, advise 
with, aid and assist in any and all enterprises looking toward the reclam- 
ation or drainage of lands wherever in their judgment the same may be 
attempted without detriment to the interest of the State of Illinois, or 
the public, in any of said bodies of water.” 


Since the department takes over the powers of the Rivers and 
Lakes Commission, the above duties devolve upon it, and under 
these powers, it is justified in taking the initiative in drainage 
reclamation, and should be held responsible therefor. The depart- 
ment of public works and buildings includes a superintendent of 
waterways and an advisory board of water resources, composed of 
five members. The former is the state officer directly responsible, 
and should carry out plans for the regulation and control of the 
streams of the State,—to control floods, to provide outlets for 
drainage, to develop water power where feasible, and to promote 
water transportation. The duty of the board of five advisors is 
‘“to advise relative to riparian rights of the State, and the con- 
seryation, use and development of water resources.’’ These duties 
cannot literally be interpreted to include drainage matters; but 
this is the only board in the department which could carry on the 
work of the Rivers and Lakes Commission. However, plans and 
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recommendations might originate in the department of registration 
and education, and be referred to the department of public works 
and buildings for action. I think there can be no doubt but that 
this is the department which could carry out the work of drain- 
age reclamation. 

The duties of the department of registration and education 
in this connection are: ‘‘(1) to investigate and study the natural 
resources of the State and to prepare plans for the conservation 
and development of the natural resources, (2) to cooperate with 
and advise departments having administrative powers and duties 
relating to the natural resources of the State, and to cooperate 
with similar departments in other states and with the United States 
government, (3) to collect facts and data concerning the water 
resources of the State, and (4). to publish, from time to time, the 
results of the investigations of the waters of the State to the end 
that the available water resources of the State may be better known 
and that the welfare of the people of the State in the various 
communities may be conserved.’’ 

This department consists of a director, an assistant director, 
and a superintendent of registration. Also a non-executive board 
of natural resources and conservation advisors, composed of the 
director of the department, the president of the University of Ill- 
inois or his representative, and one expert each in biology, geology, 
engineering, chemistry, and forestry. This board acting through 
five or more sub-committees, each composed of the director of reg- 
istration and education, the president of the University of Illinois 
or his representative, and the expert advisor qualified in each of 
the fields of investigation, ‘‘shall consider and decide all matters 
pertaining to natural history, geology, water and water resources, 
forestry and allied research, investigational and scientific work.’’ 

Here again it is doubtful whether ‘‘matters pertaining to 
- water and water resources’’ was intended to include drainage mat- 
ters ; but certainly it is the sub-committee consisting of the director 
of the department, the president of the University and the engin- 
eering expert which should consider the subject of drainage reclam- 
ation and submit recommendations to the proper executive de- 
partment as to the State’s responsibility in connection therewith. 

Work of a cooperative nature should be handled by some of 
the other departments. One of the powers of the department of 
agriculture is ‘‘to encourage and promote, in every practical man- 
ner, the interests of agriculture .... and to promote improved 
methods of conducting these several industries with a view to 
Increasing the production .. . thereof at the least cost.’’ We are 
accustomed .to think that the higher lands not subject to overflow 
are drained either naturally or by tile drains. This is not the 
ease. Our agricultural advisors tell us that particularly in the 
southern third of the State, the general attitude is one of indif- 
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ference or even of opposition to drainage. The productivity of the 
land can be largely increased by drainage and scientific cultivation. 
The department of agriculture should take the lead in an eduea- 
tional movement toward improving the present conditions. 

The department of public health can take a part in the work of 
drainage. One of its powers is ‘‘to make examination into 
nuisances and questions affecting the security of life and health 
in any locality in the State.’’ Wherever the swampy condition 
of the land is injurious to the health of the community, it is the 
duty of this department to investigate and make recommendations 
which will improve the situation. But the departments directly 
concerned with drainage reclamation are those of public works 
and buildings and registration and education. Plans and recom- 
mendations might originate in either department, but the former 
is the one mainly responsible since any construction work would 
naturally fall upon it. 

The present is a very opportune time to urge assistance in 
drainage reclamation on the part of the State. The superintendent 
of waterways and the director of the department of public works 
and buildings have worked out a plan for the construction of the 


Illinois link in the lakes to the Gulf waterway. The present Gen- 


eral Assembly has been asked to pass the necessary legislation so 
that construction work can be started as soon as possible. A\l- 
though the principal object of the waterway project is to develop 
water transportation yet the drainage reclamation which will fol- 
Jow this improvement will add to the health of the State. Money 
is plentiful, labor is abundant, and the construction of various city, 
state and government work is necessary to the public welfare. 


DISCUSSION 


F. W. DeEWotr: The review of the drainage situation in the 
State as given by Professor Pickels, impressed me as most excel- 
lent. The National Drainage Congress in Chicago passed a resolu- 
tion regarding state direction of drainage work. Following this 
I wrote to Mr. Shepardson, Director of the Department of Reg- 
istration and Education, urging action in cooperation with the 
Department of Public Works, or such steps as might be necessary 
to bring the attention of the Governor and Legislature to the 
need for definite authority and suitable funds, in order that 
some agent of the state might get busy on this matter. I may 
say that last summer, Mr. Shepardson raised the question in a 
meeting of the Board of Natural Resources and Conservation, and 
appointed a committee to review the situation. Later the commit- 


tee recommended definite steps, but in spite of frequent references © 


to the subject, it has evidently been difficult for Mr. Shepardson 


to get any action. One possible explanation may have been that 


the direction of the Department of Public Works was vacant, due 
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to the death of Mr.-Puterbaugh. However, I am assured by Mr. 
Shepardson that both he and the Governor are giving the matter 
serious consideration. 


EK. A. Rossirer: In keeping with the suggestion in this 
paper I wrote to Governor Lowden on Jan. 6, as follows: 

“For a number of years the drainage lawyers, engineers and com- 
missioners have been trying to modernize and revise our state drainage 
laws, but the universal opinion among attorneys has been, that they had 
better let good enough alone; that bad as the laws are, they might be 
worse. There igs no method under our laws that an entire catchment 
area can be organized into one drainage district and an outlet be properly 
made to drain the watershed. No engineer, attorney or drainage com- 
missioner can afford to spend time to draft a comprehensive bill to 
present to the legislature, and it is important that none but the most 
competent in the business should undertake the work. 


“T therefore suggest that provisions be made, whereby the drainage 
committee of the House, together with the engineering faculty of the 
State University and two drainage engineers be a special committee au- 
thorized by the legislature to prepare a bill, that a sufficient sum be 
appropriated to pay the expense and salary of each member and clerks 
during the actual time spent. It seems to me that the laws as to the 
manner of organizing a drainage district no matter how great or small 
should be far more simple. That one general law should be enacted 
and after specifying the various methods of organization that the com- 
mission or trustees should all proceed under one set of specifications. 


“Further I would suggest that a survey of all the rivers of the State 
be made with the end in view of creating barge canals of every waterway 
where possible and if it is feasible to combine the drainage and canal 
work a double benefit can be derived, inasmuch as when a barge canal 
is constructed the question of the draining of the immediate vicinity 
is settled far greater than if the drainage were the only result in view.” 


This letter was acknowledged and I understand that the mat- 
ter will be taken up with the Commissioner of Public Works so 
that there is a possibility that some action may be taken relative 
to new Drainage Laws for the State, Further, regarding sug- 
gested changes in the drainage laws, at every meeting I have 
attended where drainage laws came up for discussion there was 
a division of opinion, engineering and legal, the lawyer always 
advising to let good enough alone. 

Mr. Reeves: They are considering a new set of drainage laws 
in Wisconsin, and it might be well to obtain a copy of these so that 
we may benefit by their investigations. 

Mr. NeigHBour: What about the extension of jurisdiction 
over greater territory? From my own experience I find that each 
eatchment area should be a drainage unit. In our county, the 
Green River territory, the land is very flat and through its course 
we have four drainage districts with a gap or two between. These 
gaps are exceedingly detrimental to the drainage districts below, 
the debris, sand and silt from the unimproved portions, filling up 
waterways and ditches in the established districts, which necessi- 
tates frequent cleaning out. 
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I heartily approve the idea of making.the unit the entire 
catchment area but under our laws you cannot always obtain 
what you want. If it is impossible to incorporate the entire catch- 
ment area in one district then the commissioners should have 
the authority to go out of the district and do such work as may 
be necessary to obtain a proper outlet and such other work in 
order that water coming in from the high lands may flow freely 
without danger of a washout. A few years ago we had an outlet 
ditch which was out of our district. Our attorney told us that 
we had no jurisdiction so we stopped at our boundary line. After 
a flood had endangered a bridge and several horses, a vehicle 
and other things were lost and lands torn up, we went out of the 
district, bought up a right of way, improved the outlet and took 
our chances on the legality of so doing. 


WATER RESOURCES OF ILLINOIS 
BY F. H. NEWELL 


Citizens of. Illinois have not been accustomed to think of water 
resources in a large way or give the subject much consideration 
except in times of extreme drought or flood, or in connection with 
some local problem such as that of municipal supply, drainage, 
or restoration of navigation. It is difficult to find in the civil 
administrative code of the state, the responsibility for initiating 
or carrying out any comprehensive scheme for the development 
of these great and necessary resources, and for this reason, if no 
other, the engineering societies should take a large view of the 
subject. There are points which are of interest to students of 
hydro-economics and what is said of Illinois pertains to neighbor- 
ing states. A study of conditions here .has application through- 
out the vast Mississippi Valley. The uses of the water resources 
of the state as a whole may be classified into five principal groups 
as regards their importance to humanity: 1, the development and 
protection of drinking water supplies; 2, regulation of water in 
production of food, such as through drainage and flood protection ; 
3, disposal of sewage and manufacturing wastes; 4, manufacturing 
and, power production; 5, transportation of persons and goods. 
This last is of least importance, but of great present interest. 

As a rule there is more water than is needed for the largest 
crop production, though there are irregular periods of drought. 
The useful plants are dependent upon a somewhat limited range 
of water in the soil and are found to be productive only when 
the water is adequate, but on the whole rather restricted. That is 
to say, while in certain soils the food plants may grow when the 
water in the soil ranges from 8% to 16% yet they do not produce 
abundantly unless the amount is restricted to, say, 12%. These 
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figures do not apply to any one plant or soil, but they illustrate the 
fact that an increase of from 2 to 5% of water in the ground dur- 
ing the fruiting season may convert what would otherwise have 
been a profit into a loss to the farmer. 

While many of the farms do not require drainage, yet nearly 
every farm has from one to several acres of land which in a wet 
season has a little more water than is good for the crops. The same 
amount of labor, seed and care is needed for these acres as for those 
which are productive, but as they return little or nothing they 
eat up the farmer’s profits. These scattered areas aggregate tens 
of thousands of acres and tend to greatly reduce the food produc- 
tion of the state. The most striking situations, however, are those 
where visible swamps, marshes or overflowed lands exist along 
the streams where rich soil has been deposited by floods during 
past ages. 

As for water supply, we find everywhere that drinking water 
is taken from small streams or from wells fed by percolation from 
these streams, and the water from sewage and industrial wastes 
is promptly returned to the same channels. There is an implicit 
trust that nature will take care of this refuse, and will purify 
the water so that the next user down stream may enjoy it. As 
a matter of fact many of the smaller streams are really open 
sewers, left in a condition which is not creditable to the citizenship 
and to our present knowledge of sanitary science. The Illinois 
river in the upper portion is peculiarly obnoxious as it is the open 
sewer for Chicago, being in fact the prolongation of the Sanitary 
Canal. As stated in the report of the board of experts of the 
Chicago Real Estate Board: ‘‘ Reliance should no longer be placed 
upon the discharge of crude sewage of Chicago and its neighbor- 
ing municipalities into the open channels and waterways leading 
to the Illinois valley. It has never produced completely satis- 
factory conditions at Chicago and it never can do so. It has pro- 
duced unsanitary conditions for many miles.”’ 

Water from wells in certain parts of the state contains such 
a large amount of mineral matter or is so hard as to be unsuited 
for many purposes, even for the making of steam, without addi- 
tion of some chemical substances. While much has been done 
in investigating better sources of water and in water softening, 
it is incumbent upon the engineer to stimulate the acquisition 
and publication of up to date information on these matters in 
order to facilitate the development of many industries. 

There are relatively few localities where the fall of the stream 
is adequate for the economical production of power. The rivers 
and creeks have usually slight fall and water power can be de- 
veloped only by building dams of relatively low height. The 
objection to these is that water is ponded back and may injure 
lands otherwise valuable for agriculture. The most important un- 
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developed resources in water power are those on Illinois river, 
rendered peculiarly important because of the increased steady flow 
assured by the Chicago sanitary and ship canal. This has brought 
in many legal complications so that full use of the water power 
which might be developed has been left pending the settlement 
of legal questions. : , 

The question may be seriously considered whether we can 
return in part to inland navigation, and—relieved of the oppo- 
sition of railroad managers—restore the waterways to their best 
use. There has been a vast amount of literature issued on the 
subject of the navigation of Lllinois river and its improvement, but 
there are no easily available concise statements bringing up to 
date the present situation. Most of the discussion is of the nature 
of arguments for or against a certain way of procedure, presented 
by advocates of various schemes. The publications available avoid 
largely the essential features which should be demanded by en- 
gineers and economists as well as by the citizens in general by 
which to judge of the merits of different projects. 

Perhaps the best description of the inland waterway projects 
are given by Prof. H. G. Moulton of Chicago in his discussion on 
waterways vs. railways, prepared in 1912. He describes the scheme 
for the Lakes-to-Gulf waterway, also the project of ‘‘14 ft. through 
the valley’? and the army engineers’ scheme of 8 or 9 ft. depth 
of navigable water from the lakes to the gulf. The problem of 
providing a satisfactory waterway is aided and at the same time 
complicated by the interests arising from the use of the river 
as a sewer, or continuation of the Chicago sanitary canal, and by 
the demands of various owners or riparian lands and promoters 
who are concerned with water power. 

While movement of freight on waterways is the most economi- 
eal means of transportation, yet the saving to the public in this 
regard is usually more than offset by the loss involved in getting 
the freight upon the water and off again. The only conditions 
under which inland water transportation is proving to be more 
economical than railroad transportation appears to be those where 
great quantities of bulky material such as iron ore and coal can 
be handled by machinery. Materials which must be brought by 
truck or car to terminals on inland waterways, transferred, loaded 
upon a boat or barge, then unloaded and placed upon a ear or 
truck, are so greatly delayed or involve so many handlings that 
the cost of these more than balances the saving of cheap water haul. 
With present conditions of labor, it is this rehandling or terminal 
eost which adds the greater part of the cost of delivery of the goods. 

Before any plan of waterway development is determined upon 
these matters of economy should be given full consideration, es- 
pecially those having to do with the provision for municipally 
owned terminals. While for many reasons it is unwise to urge — 
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delay in starting operations, yet there should be no large scheme 
entered upon without complete presentation of the necessary in- 
formation as to the probable use of the waterways and the way 
in which they can be employed to the benefit of the public as well 
as of individuals. 


SURVEYS FOR THE EXTENSION OF OGDEN 
AVENUE; CHICAGO 


BY R. T. DEVEREAUX _ 


The present Ogden Avenue extends southwesterly from the 
intersection of Randolph St. and Bryan Place to the west lmits 
of the city near W. 26th St. For many years it has been pro- 
posed to extend this street northeasterly to Lincoln Park and the 
Chicago Plan Commission has made a definite recommendation 
that Ogden Ave. be extended to a point on the west border of 
Lincoln Park at the intersection of Center St., N. Clark St. and 
N. Park Avenue. During the past year the engineers of the Board 
of Local Improvements have been making surveys and studies to 
determine the best location for the street and to lay out the street 
as thus located. 

About midway in its course the proposed Ogden Avenue 
erosses Goose Island, which is a tract of land largely covered with 
railroad tracks and industries, lying between the north branch 
of the river and the canal, thus necessitating two bridges. On 
each side of Goose Island are other railroad tracks, and just east 
of it the proposed street crosses Halsted St. very close to the in- 
tersection of Division St., each of which streets has street car 
tracks while Halsted St. in particular carries a heavy traffic. At 
the present time this intersection crosses at grade the tracks of 
the C. M. & St. P. BR. R. 

In order to make an intelligent study of the problem so that 
the street might be located with a view to avoiding obstacles as 
much as possible, particularly such obstacles as would give rise 
to very serious litigation, and at the same time to lay out the street 
so as to make ample provision for traffic and to avoid waste of 
land by awkward intersections of streets, it was necessary to plat 
all of the property along and near the proposed line and show 
on the plat the character and use of buildings and improvements. 
The proposed street will be 108 ft. wide. It will probably be im- 
proved throughout the major part of its length with a roadway 
78 ft. wide, and with sidewalks 15 ft. wide on each side. The 
street will contain car tracks, and the liberal width of roadway 
will permit the passage of street cars, heavy trucks and rapidly 
moving automobiles without interference with each other. Where 
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the street crosses Goose Island and the adjacent railroads it will 
probably be carried on a viaduct. Elsewhere the street will pass 
beneath railroads which are or will be elevated. 


The Chicago Plan Commission chose Center St. and Clark St. 
as the most desirable northern terminus and the southern terminus 
was fixed. It was then necessary to determine a feasible line con- 
necting these ends. To work out the best line, a study map was 
prepared, showing the property lines, buildings, railroads and other 
features, throughout the entire length of the proposed street and 
wide enough to cover a block or two on each side of a straight line 
connecting Randolph St. and Ogden Ave. with Center St. and 
Clark St. Fortunately the city possesses a set of insurance at- 
lases on a scale of 1 in.—50 ft. and showing the block outlines and 
all the buildings and indicating the type of buildings and the 
purposes for which they are used. From field surveys a skeleton 
map showing block outlines was constructed and the details of 
houses and other occupation were filled in from these atlases, 
making an ideal study map at a minimum of cost. The engineer 
for the Board of Local Improvements and the architect for the 
Chicago Plan Commission laid out on the study map all the possi- 
ble practicable routes, and after weighing their relative merits, 
costs and attractiveness, they decided on the alignment having the 
most to commend it. The Chicago Plan Commission, the Board of 
Local Improvements and various civic organizations have approved 
the plan. 


I will call your attention to a few of the considerations which 

affect the location of this street. In the first place, a straight line 
runs through two very large costly churches, a large public school, 
and a Y. M. C. A. building. The churches might be torn down 
or moved at great cost, but the public school is an absolute bar- 
rier, for under the law of Illinois it is not possible to condemn 
property which is already public property. This straight line 
also seemed to touch every valuable building along the route. 
When the line was broken into a few straight lines and shifted to 
miss one obstacle, it would surely touch another. Finally a slightly 
eurved location was worked out which misses the two churches, 
the public school and the Y. M. C. A., and takes in comparatively 
few costly buildings. It gives feasible crossing at the railroads 
and the river. It will develop wonderful business centers at inter- 
secting car line streets and especially at Chicago Ave., Milwaukee 
Ave., at Halsted St. and Division St., and at North Ave and Lar- 
rabee St., and it ends at Lincoln Park at the end of a boulevard 
- running north. 


Another consideration which it was always necessary to bear 
in mind was the appearance of corners of buildings which lay 
close to the line of Ogden Avenue. If the line passes too close to 
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such a building the building will have the appearance of project- 
ing into the street, marring the effect. : 


The strip, through which this proposed street will run, lies 
in one of the oldest parts of the city. All the land records of the 
county were destroyed in the fire of 1871. The records now used 
for surveying purposes in such parts of the city are atlases, com- 
piled after the fire, from plats in the possession of various indi- 
viduals and firms, from deeds and from surveys, but all of these 
combined can never take the place of the original records. Con- 
sequently, when omissions or discrepancies are apparent on the 
plats, the difficulties must usually be worked out in the field. 
There are no monuments in this section of the city. Therefore, 
street lines and interior property lines must be located by a study 
of the occupation. 


Having decided the approximate location of the proposed 
street, we outlined the subdivision and blocks which should be in- 
cluded in a survey. The next step was to run out these subdivi- 
sion lines and block lines. The lines were run on offsets from the 
street lines and checked by a measurement from the offset line 
to every building facing the street, except those which were clearly 
set back from the street line. The offset lines were also checked 
by measuring the occupation on streets which lay at right angles 
to them. The points of intersection of the offset lines were marked 
either by cross notches in the walks or by copper plugs with cross 
marks on them. The distances from cross to cross were then care- 
fully measured and the angles between the different offset lines 
were each read a sufficient number of times to insure accuracy. 
Later the lines of every piece of property touched by the proposed 
street were established and the occupation on these lots was lo- 
eated in the field. In the field work we used steel tapes graduated 
to feet and hundredths. We used mainly a transit reading to 20”. 


The entire survey was closed by latitude and departure. 
The offset line on Halsted St., from Division St. to North Ave., 
was accepted as a meridian. The hub at Halsted St. and Division 
St. was arbitrarily given a latitude of 7900 ft. north and a departure 
of 5000 ft. east. All the polygons were then closed with reference 
to this line and this hub, by first closing the large polygon of 
which this line formed one side. Adjacent polygons of equal size 
were added to the first one and closed. This was contiaued until 
all the six large polygons were included. The small polygons, 
inside the large ones were then closed, all with reference to the 
line of Halsted St. as a meridian. When closing the polygons 
we went a little farther and obtained the total latitudes and 
total departures of all hubs. These were tabulated and used as 
co-ordinates in subsequent calculations. Using the values assigned 
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to the hub at Halsted St. and Division St. gave us positive values 
for all total latitudes and total departures. This was desired to 
simplify our calculations. 

In plotting, two points which lie close to the ends of the pre 
posed street were accepted as lying on the center line of the draw- 
ing. The total latitude and total departure of these points were 
obtained, and using these values as co-ordinates the equation of 
the center line was written and the slope of the line obtained, 
and from this line were laid off lines running north-and-south 
and east-and-west and spaced ten inches apart (500 ft. on scale 
lin.=50ft.). All hubs were then platted from these lines by their 
total latitudes and total departures. From these the block out- 
lines were filled in, and later, after a more detailed study of oc- 
eupation, the lot lines and buildings in the blocks were platted. 

In the method of performing the computations, this survey 
differed from most city surveys. The problems were solved mainly 
by means of analytic geometry. This method lent itself splendidly 
to solving the problems involved. The total latitudes and total 
departures of points were used as co-ordinates of the points. The 
axes were chosen so that all the work lay in the first quadrant. 

The line of the Ogden Avenue extension is made up of a series 
of straight lines. The equations of these lines were written and 
their intersections with streets and the distances from these in- 
tersections to block corners were found. Later the exact size and 
area of each piece of prcperty taken were computed. Im all. the 
improvement includes parts of 550 separate pieces of property. 
The legal description of the property to be taken was written and 
embodied in a resolution for the improvement adopted by the 
Board of Local Improvements. An ordinance ealling for the 
improvement is pending in the City Council. When this is passed, 
the usual court proceedings must follow before the work of con- 
struction can be commenced. 


REFLECTIONS OF A CHICAGO SURVEYOR 


BY M. L. GREELEY 


The modern foundation construction ‘for the Chicago sky- 
scraper, commonly known, as open-well or caisson, has developed 
some interesting habits in the old buildings built on floating foun- 
dations. The business section of the city literally had to be lifted 
out of the mud by three successive raises of the grade of the street 
of 3 ft. each. In a deep street excavation I have seen the remains 
of the former street pavements. The lowest was just planks, laid 
on the surface which was then only about 5 ft. above the lake 
level and above the plank roadway ; two pavement sof cedar blocks, 
3 ft. apart, and then the present granite block pavement, 9 ft. 
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above the plank roadways. My father has told me of seeing signs 
placed in a mud hole in the street, ‘‘No bottom here,’’ to warn 
drivers. This was in the days before the grades were raised. 

The soil was no better for the foundation of buildings than 
for the roads, and the weight of the old three and four story 
buildings was distributed by laying a first course of flagstone, 
four or five feet wide, which floated on the mud and carried the 
superstructure of brick and stone. A record of borings at the site 
of the postoffice is interesting in showing the nature of the sub- 
- soil under the loop district. From street grade down to 22 ft. is back 
filling and loam; then plastic clay to 29 ft.; very soft moist plastic 
clay to 55 ft.; at 67 ft., hard brittle clay; at 73 ft., hardpan; at 
83 ft. soft clay and at 100 ft. rock. From this record we see that 
the sub-soil for a depth of more than 60 ft. contains much water 
and is quite fluid. Foundation wells are sunk sometimes to hard 
pan but generally to rock. In the latter case to a depth of 90 to 
110 ft. As the sinking progresses, the water from this soil for a 
considerable radius from the caisson seeps into the well, causing 
the buildings on floating foundations to live up to their names 
and float. 

I made a survey for a 21-story building at the corner of two 
of the principal streets. Immediately south of and adjoining the 
site was a 10-story modern steel building on floating foundation. 
We had the exact width and location of this building in this sur- 
vey and in one made a year or two earlier. The new building 
was built on piers in foundation wells sunk to rock. The con- 
struction of the superstructure proceeded from the street south 
towards the 10-story building at the south line. When they came 
to the last line of steel beams, it was discovered that the space 
between the south row of columns and the 10-story building was 
31% inches short at the first floor. | 

The buck was immediately passed to the surveyor on the claim 
of error in dimensions in the original survey. We proved the 
accuracy of our survey and found the shortage was due to the 
movement of the 10-story building towards the new construction, 
following the flow of water and silt released from under the 
foundations of the 10-story building. We found on a re-survey 
that the north wall of the second building south of the new build- 
ing had moved north 0.07-foot, that there was a space of 0.09-foot 
between the buildings which had prior to the new construction 
been a tight joint, and that the 10-story building had expanded 
0.10-fcot, which accounted for the 31% inches of shortage. 

The south wall of south building, 160 ft. south of the digging, 
had not moved at all. The 0.07-foot movement was an expansion 
in the building as was also the 0.10-foot in the building immediately 
south of the new construction. Neither building showed any 
cracks or evidence of a breaking away of the side walls from the 
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front and rear walls. When we reported our findings to the archi- 
tects we were met with contempt and a refusal to accept our 
statement of the expanding of the buildings as possible. 

Our measurements of the width of these buildings were made 
in the regular course of our business by two different surveying 
parties and were recorded in field notes made at the time, at in- 
tervals of a year or more apart, and were made without any idea 
of what was ultimately to take place. We discovered that another 
surveyor had measurements of these buildings made prior to the 
new construction and employed him to remeasure them for us 
without telling him what the trouble was. He reported that he 
made the buildings about one inch wider than formerly. - He con- 
firmed our measurements exactly and proved our contention. We 
were thus absolved from the necessity of paying for cutting off 
twelve steel beams on each of the 21 floors, or of cutting into the 
brick. 

In another case we ran out the face of an old building on 
floating foundations and producing it each way marked it on build- 
ings that would not be disturbed by building operations. After 
the caissons had been sunk and filled with concrete, we re-ran the 
line by these marks and found that the building had slipped or 
‘‘floated’’ toward the new construction about 114 inches. While 
there were cracks in the walls, they were not of sufficient size to 
account for all of the movement and a part of it must have been 
in the expansion of the building. The behavior of another im- 
portant building may be of interest. This is a ten-story building 
with a high tower about 70x30 ft., about 50 ft. east of the south- 
west corner of the building. The construction is massive and 
heavy, the outside walls being faced with thick stone. The foun- 
dations are the old type of the floating variety. The foundation 
under the tower was made of rows of rails laid in opposite direc- 
tions and embedded in concrete. 

When the tower foundation was completed it was loaded with 
pig iron to the amount of the estimated weight of the tower and 
allowed to stand, the idea of the architect being to take up all the 
_ settlement throught compression of the soil before the superstruc- - 
ture was built. As the building progressed, this load of pig iron 
was removed in proportion to the weight of the masonry laid. How 
well this scheme of the architect worked is shown in our subse- 
quent levels. 

We have taken levels on the top of basement piers from the 
time of construction to the present, at various intervals. At first 
every week, later every month, and for the past ten years, twice 
a year. It is now 22 years since we took our first levels and we 
still find a little settlement. The building as a whole has settled 
about 18 inches and the tower over two feet. This excessive set- 
tlement necessitated the removal of the heating plant to an ad- 
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joining building, and the raising of the sidewalk above the floor 
level of the stores. The building shows no cracks and the settle- 
ment is not noticeable, except in some irregularity in the floor 
levels. 

With buildings supported on piles, the movement, if any, of 
the adjoining buildings is quite the reverse from that which takes 
place when eaissons or wells are dug. The displacement of the 
earth caused by the driving of the piles, which are generally quite 
numerous and in compact groups, results in a lifting of the sur- 
face. I have known buildings of the old type to be lifted several 
inches and the pavements in street and alley adjoining to be heaved 
up into small mountain ranges. 

In one instance we made a survey of a lot, 100 by 94 ft., in 
which we gave the elevation above city datum of the walks in front 
of and adjoining the property, and also the established grade for 
the outside and inside edges of the walks. The walk in front of 
the lot was removed. The architect in fixing his first floor, base- 
ment and sidewalk levels, used the elevation shown in our plat 
‘of survey for the height of one of the adjoining walks, without 
realizing the effect on this walk from driving several hundred 
piles in this small area. The building was completed and a new 
cement walk built. 

The Board of Public Works, some time later, notified the 
owner that this walk was several inches too high and must be low- 
ered to conform to the ordinance. It was three years after our 
survey was made that the architect notified us of this demand, 
and claimed it was up to us to pay the cost of lowering this walk 
and damages to tenants sustained by interference to business dur- 
ing the time required to change this walk., We found on taking 
levels that the walks and street pavement and buildings had been 
raised by the driving of the piles, and that our original levels were 
correct. We were therefore in no wise responsible for the grade 
of the walk. We never paid the claim and I might add that this 
walk was never changed. 

The city of Chicago has driven several big tunnels for water 
to supply pumping stations lying quite a distance inland from the 
lake. The location and driving of these tunnels was kept abso- 
lutely secret. Owners never knew of the burrowing under their 
buildings until they mysteriously began to settle. This caused the 
surveyors considerable trouble because bench marks made on some 
of these buildings droppéd below the recorded height, and also a 
number of established conerete bench marks settled. The surveyor 
would level between two monuments to find they did not agree, 
both probably having settled, but unequally. It thus became nec- 
essary to run a check circuit of levels from benches that seemed 
reliable, if such could be found, and so determine the true grades. 
This took much time and added to the cost of making the survey, 
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and cutting the surveyor’s profit, which was inadequate to begin 


with. | 

I have recited these various situations to show that the surveyor 
is constantly coping with situations over which he-has no control, 
and is liable to have claims of errors in his work, made because of 
them. This causes him anxiety and loss of time, while he is es- 
tablishing the accuracy of his work. Even if he clears himself 
of the charges, there is always an impression left in the mind 
of the owner and architect that there was trouble over the survey, 
and he becomes to some extent discredited. 

The architect, or his superintendent, seldom checks between 
the marks shown on the survey, to see if angles and distances and 
elevations are correct, and that he has correctly interpreted his 
plat of surveys before beginning building. If this was done, it 
would save much trouble later for all parties concerned. The sur- 
veyor is not infallible and is hable to err lke any human. He 
is conscientious and hard working, and doing his best. <A spirit 
of friendly cooperation between surveyor, architect and contractor 
would, I am sure, be welcomed by the former and save. much 
annoyance. 

I have touched on the matter of financial responsibility, which 
brings up the question of what this should be. Does the sur- 
veyor when he issues his plat of survey, assume thereby unlimited 
financial responsibility and in perpetuity. I do not believe he 
does. I do not believe that the compensation paid for surveying 
is for anything more than services rendered. I do not believe that 
- any court would sustain a claim of damages much in exeess of the 
amount paid for the survey. The certificate of survey is not a 
policy of insurance, guaranteeing the holder harmless from any 
and all damages arising from an error in survey or difference in 
surveys betwen surveyors. There is a joint responsibility between 
the owner, architect, contractor and surveyor and they should be 
considered as co-insurers. 


In one instance we had made a survey of a lot in the loop 
district. This property and the adjoining was completely covered 
by buildings. In order to obtain the included angle at the lot 
corners we were obliged to work on offset through the adjoining 
streets. The angle read was the supplement of the included angle, 
but was shown on the plat as the included angle, an error on the 
part of the draughtsman, and this slipped through the approval 
of the plat. We received $25 for this survey. The architect fig- 
ured his steel on this angle and it was all got out and delivered on 
this basis. We paid $5000 in damages to the owner, for the steel, 
demurrage and sundry other items of alleged expense. Now if the 
architect had made any check calculations, he would have dis- 
covered that he could not check the dimensions using the angle 
given. A little cooperation would have saved time and money. 
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LAND SURVEYING IN Mexico | TX 


This damage was paid by us without any protest. I had 
nothing to do with the office management at that time. I am, 
I fear, more belligerent than my good father was and am sure if 
this situation should arise now I should protest at the injustice 
of paying damages of 200 times the amount of our compensation. 
I know of only one ease in which a surveyor has been sued for 
damages from errors in surveys, and in this case the judge ruled 
that the compensation did not warrant the payment of damages 
and none were awarded. 


LAND SURVEYING IN MEXICO 
BY WILLIAM KRAMER 


The right of conquest divested the native of the Aztec empire 
of all claims to the inherited soil. The conquerors proceeded to 
divide the territory among themselves and their followers. All 
land grants were subject to the approval of the Royal Audi- 
ence and the signature of the king of Spain, and even today 
the original royal patent must be produced in order to maintain 
legal title to such lands in Mexico as passed into private owner- 
ship before the Declaration of Independence. The lands in north- 
ern Mexico, with the exception of a few grants around the towns 
and trading posts along the great northern highways, were still in 
possession of the Spanish crown when the republic was formed. 
Automatically the titles of the land in these vast territories, which 
at one time included all the southwestern states of the United 
States, passed into the hands of the independent Mexican govern- 
ment. During the term of Manuel Gonzales (1884-1888) the gov- 
ernment saw fit to make an inquiry into all titles of land within 
the republie’s jurisdiction for the purpose of ascertaining the exact | 
extent of the ‘‘terrenos baldios’’ or public lands in Mexico. It was 
at this time that I had my first experience in land surveying in 
Mexico. 

The real purpose of this investigation was to dispossess certain 
owners of large tracts of land or haciendas, of their illegal hold- 
ings and to establish a cadastral system modeled after the Europ- 
ean or Australian institutions. A number of owners were not able 
to produce the original royal patent with signature of the king of 
Spain attached, as provided by the congressional act governing the 
validity of titles to ‘‘terrenos baldios.’’ Numerous lawsuits were 
soon instituted by the government, the object being the legal dis- 
posession of the owner and the reclamation of the public domain. 
This work would have been highly commendable and beneficial to 
the interest of the country if the authorities had made a systematic 
and impartial investigation of the tax records and the archives 
of the districts in the different states and territories. Instead of 
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ereating a permanent organization to perform this work, the gov- 
ernment assigned certain states to different contractors, who upon 
the legal recovery, confirmed by the courts, were given one third 
of the value of the property recovered, as legal compensation. In 
turn these contractors employed attorneys to fight the legal bat- 
tles of the governmert, in the courts, their compensation being 
half of the proceeds of the contractors. 

The surveyor was under the direct orders of the attorney and 
usually was given a part of the proceeds of both contractors and 
attorney, and was also furnished with funds by the contractor 
to earry on the work and to defray other expenses. In nearly all 
eases the surveyor, after having performed the work, had to sue 
not only for his share in the proceeds, but also for the recovery of 
unpaid expenses. The long and tedious court proceedings elim- 
inated all prospective profits. 

The work of surveying was carried on under great difficulties, 
obstacles and delays. The attorney was supposed to furnish an ex- 
act description of the property in question and of the tracts of 
land bordering the same. In nearly every instance the surveyor had 
to make his own researches in the archives of the state and district 
where such records were supposed to be kept. In most of the cases 
these records were not in existence, having been destroyed by mobs 
during the almost continuous revolutionary state of the country 
up to the time of the first term of Porfirio Diaz. It was necessary 
to interview the owners of the surrounding property, who in a 
number of cases resided either in Pueblo or in the City of Mexico. 
After having obtained an order from the government of the state 
to the presiding judge of the particular district in which the tract 
was located, the surveyor set out on a long and tedious trip by 
stage or on horseback to the district capital and there presented 
his credentials to the judge and awaited the pleasure of the court. 
The courts were never overburdened with work and it would not 
have caused serious inconvenience to the judge to dispatch the work 
for which the surveyor applied, but the customary formalities of 
official etiquette had to be satisfied. The date for the official pres- 
entation of the credentials of the governor had to be set before 
they could be delivered, and the customary social calls had to be 
made before the court finally took official action. 

The court would.then issue summons to the owners of the 
tracts of land which surrounded the property to be surveyed, | 
to present themselves at a certain place or point of beginning, where 
boundary disputes could be adjusted and whence the court would 
set out for a trip around the property in order to give all parties 
concerned a hearing at the particular point of dispute. During 
the intervening period the surveyor had to put in his time accord- 
ing to his own inclination and amuse himself as best he could. On 
the appointed day the surveyor accompanied the court to the meet- 
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ing place, where the clans were already awaiting him. The form- 
alities would take up the best part of the day and during the 
official reception following, acquaintances were renewed, family 
affairs gone over, political matters adjusted, and the news of the 
district communicated. 

In one ease I have in mind, there were eighteen owners of 
adjacent tracts, who with their followers and servants made the 
point of beginning appear as the starting point of a small army 
rather than a place for court proceedings. They were all on horse- 
back, attired in the customary finery. For the subsistence and 
entertainment of the party elaborate arrangements had been made 
by each owner. The gentlemen were owners of tracts of land to 
the extent of not less than 25,000 acres each and most of them were 
the direct descendants of ‘‘conquistadores.’’ They carried with 
them the original royal patent of their holdings, signed by the king 
of Spain and countersigned by the Royal Audience of New Spain. 
In turn each presented his evidence of legal ownership to the court, 
which in the open, officially passed upon each title. 

The next day the party started on the trip around the bound- 
aries of the hacienda. At each corner a separate protocol was 
taken, setting forth the history of the monument, its reference in 
the descriptions of the tracts, and the acquiescence of the abutting 
owner. At disputed points, the court made its decision on the 
ground, after having heard the testimony of both sides. In the 
ease of lost landmarks, testimony was taken and the surveyor 
instructed to erect a new monument according to the direction of 
the court. In this manner all controversies were amicably settled 
and adjusted, before the surveyor was allowed to proceed with the 
work. The proceedings took up three full days, but the time was 
well spent, as disputes were settled which, according to the tes- 
timony presented, dated back in some cases more than 100 years. 
During the progress of the ‘‘diligencia’’ around the boundary of 
the tract, the party decreased continually, so that when we arrived 
at the point of beginning only the court, the notary and the sur- 
veyor were left. The notary kept an accurate record of the pro- 
eeedings, while the surveyor made his notes as, to the location, 
deseription and reference of the corners. 

The Mexican surveyor of these days did his work very much 
in the manner of the old time surveyor of the frontier states. 
All tracts of land in Mexico are irregular and polyconic and the 
ently instruments used were the compass and chain. In the case 
where the court proceedings have been described in this paper, 
I used the method of triangulation, the topography being of a dis- 
tinctly mountainous character and offering difficulties in chaining 
straight lines. My work and that of a Mexican surveyor who had 
previously made an unofficial survey for the owners, and who had 
worked by or with the ancient method, differed considerably. It 
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was with the greatest difficulty that I could convince the contractor 
that the triangulation method was more accurate and therefore 
more reliable. 


DISCUSSION ON SURVEYING 


J. W. Dapprert: Relative to the shifting of marks, I live in 
a coal mining town, and under about one-third of the area of the 
city coal has been removed, causing the shifting of bench marks. 
At one time, I found a water main on a certain street had broken 
and showed a shifting of 244 ft. The earth had settled 2.4 ft. in 
the course of four years. My son took observations on bench marks 
on good foundations, and found one upon a brick building was 
off 2.4 ft. I took the level and ran it over myself, and got the same 
results. Later on, I had oceasion to observe a settlement of 
2.07 ft. on another building. Twice the water pipe near by 
had broken, and was replaced and renewed. ‘The side-walk had 
been laid on a grade of about 3 to 4% down-hill slope, and 
that walk finally extended itself 214 feet beyond its original 
location. Various sections have settled throughout the coal 
regions at Witt, Taylorville, Springfield, and other places, and it 
has caused much litigation. . 

G. C. HapermMeyer: In the revision of the State Constitution, 
it would be especially well to have some surveyors called in, and 
have the laws for which they are working revised at this time, 
if it is possible. Surveyors are still working along as they were 
30 or 40 years ago, and it is especially important now that their 
compensation be changed and that records of their work be pre- 
served. 

EK. A. Rossirer: About six years ago a bill was presented to 
the legislature and among its various items was: evidence and 
trespass. Our text books teach us how to make a theoretical sur- 
vey, and after carefully making such a survey our Supreme Court 
comes along and tells us we are all wrong, because Sam Jones or 
Bill Smith has occupied his line over 20 years so that his crooked 
old fence line is the property line; therefore the surveyor should 
take evidence under oath. Then the question of trespass arises. 
You may know that my father was killed in 1905 in Indiana 
while surveying across a railroad. The case was carried to the 


Supreme Court and an opinion brought down that he was not a 


trespasser. The laws of [llinois give no such right or protection 
to a surveyor. 

The next item is one of record. I have records dating back to 
1839 and many ante-fire records that are valuable, surveys are 
made according to these records but when I am gone my clients 
are at the mercy of new surveyors who did not have the advantage 
of these old notes and records. All record plots should be of uni- 
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form size and the originals left in the hands of the recorder. The 


following suggestion may be of interest: 

*(A) <Any surveyor may take the evidence under oath or affirmation 
of witnesses whose evidence may be useful in establishing any part of 
a survey. He may take and attest by his seal acknowledgments of plats, 
deeds and other documents relative to real estate in the manner provided 
for notaries public. 

(B) Any surveyor, while in the performance of his duty, together 
with his assistants, shall have the right to enter or cross any lot, tract 
or parcel of land or right-of-way without being subject to trespass, but 
subject only to the right of the owner of such land to collect any actual 
damage caused by such entry. 

(C) -Any person interfering with the surveyor, his deputy or his 
assistants in the proper discharge of his duties shall be subject to a 
fine of not less than $20 or more than $200, and to such additional damage 
as his interference has caused. 

(D) No person, village, or town or city authorities, shall remove or 
obliterate any section or quarter-section monument, or mark designating 
a section or fractional-section or a reservation, grant or United States 
boundary line. If permission to remove or obliterate any such monument 
or mark is desired application shall be made to the county surveyor 
who may grant at the expense of the applicant such permission, first 
making provision for preserving the exact location of the original bound- 
ary or mark. The surveyor shall cause a full description and designa- 
tion of such new witness marks and monuments to be recorded inethe 
office of the county surveyor. 

(E) The office of the county surveyor shall be one of record and 
there shall be recorded and filed in his office, all matter concerning the 
public roads, highways and bridges of his county, with documents, pe- 
titions, surveys and other papers, in order to have the complete history . 
of such records. 

(F) The surveyor shall keep in a book an accurate record of all 
surveys except of city lots made by himself or his deputies for the pur- 
pose of locating any lands or road lines, or fixing any corner or monu- 
ments by which the same may be determined, whether official or other- 
wise, which surveys shall include corners, distances, angles, calculations, 
plats and a description of the monuments set up, with reference thereto 
as will aid in finding the same. This book shall be kept as a public 
record by the county surveyor, and also any other surveys made in the 
county by competent surveyors duly certified by such surveyor to be 
correct and deemed worthy of preservation, may be recorded by the 
county surveyor. 


THE NEED OF A STATE LAW TO REGULATE HOUSING 
BY CHAS. B. BALL™ 
“The reform of the habitations of the masses of the people 


must precede all other reforms, and without that all other reforms 
must fail.’’—Chas. Dickens. 


Our Governor in his message to the legislature on January 
8, 1919, made the following specific recommendations respecting 


the conservation of wealth and homes. 


~*Chief Sanitary Inspector, Health Department, Chicago. 
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‘‘One of the fruitful causes of disease and debility is improper 
and insanitary housing. This is probably the largest single cause 
contributing to tuberculosis, and an increasing number of counties 
have thought it necessary to build and maintain sanatoria for 
tubercular patients. It is not enough that the state care for its 
dependents. It has a right, and it is its duty, to prevent such 
dependency wherever possible. Other states long since have en- 
acted laws to prevent the building of houses which would be in- 
imical to the public health.’’ 

‘‘The time has come when Illinois should adopt some kind of 
a housing code. If such a code had been adopted a half century 
ago, without needless burden to anyone we would today have good 
housing conditions throughout the State. And so, if looking to the 
future, we should adopt such a code now, the slums, which are 
the breeding place of disease and crime, would begin to disappear. 
Such a code might properly be very lenient toward conditions 
as they now exist, but by rigidly controlling the future, would 
inaugurate a better day.” 

The great war activities involved a necessity for dood hous- 
ing, These needs, which resulted in the construction by the Fed- 
eral Government of housing allotment in 50 localities in 20 states, 
have a tremendous influence for the future of housing by reason 
of the standards thus set. If war housing was imminent, and all 
agree that it was, peace housing is now no more less imminent. 
Lawrence Veiller, the seer of housing leaders in America, at the 
Fifth National Conference on Housing, in October, 1916, made 
this statement: ‘‘We stand on the threshold of a new era in the 
housing of the country’s workers.’’ This prophecy was made be- 
fore the United States entered the world war. In less than two 
years we have seen the organizations in the Department of Labor 
of a Bureau of Housing, we have read the standards promulgated 
by the bureau, we have noted the appropriation by Congress of 
$195,000,000 to be used in building houses for industrial workers 
based upon these standards. <A score of new towns have been com- 
pleted. This war has resulted in an awakening of many commun- 
ities to the tremendous need of good housing for both the present 
and the future. 

Even capital cities display bad housing. As I inquire how 
I may best convince you that the cities of Illinois need housing 
regulation, my thoughts recur to the series of capital cities, stretch- 
ing across the continent: Boston, Hartford, Albany, Trenton, 
Harrisburg, Columbus, Lansing, Indianapolis, Springfield, Mad- 
ison, St. Paul, Des Moines, Denver, and so to Sacramento and 
the Coast. Of the 14 capital cities named, I have personally 
observed notably bad housing conditions in more than half the 
list, and in my library I have indisputable evidence that like con- 
' ditions exist in the remaining cities. If the capital cities, famed 
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for stately buildings, parks and boulevards, are not free from 
the virus of the slum, we must not expect to find, and will not 
find industrial cities, river towns, and county seats exempt from 
the inoculation of bad housing. 

The report made by John Ihlder on the housing in our ¢ap- 
ital city of Springfield, 1914, shows in considerable detail the bad 
conditions which are bound to prevail in any city where the hous- 
ing is not regulated by law. It shows that the multiple dwelling 
has taken root in Springfield and has depreciated residence val- 
ues in the surrounding neighborhood; that dark rooms and privy 
vaults still persist; that the people still drink water from wells 
in streets where water mains exist but where connections are not 
brought into the houses. It shows that in the business section 
buildings used for stores are occupied in their upper floors with- 
out adequate requirements as to light, sanitation and fire pro- 
tection. 

In a paper presented to the State Conference of Charities and 
Corrections on October 9, 1919, by Professor James H. Tufts of 
the University of Chicago, statements are made respecting bad 
housing of various degrees and types in seven cities. He refers 
to the swampy land in East St. Louis, divided into a series of 
pools with natural drainage cut out, and long rows of houses built 
on the edges of these pools. He shows that in Joliet, while the 
city has an excellent supply of artesian water, the dwellers in many 
houses rely largely on surface wells. He describes the filthy, dilap- 
idated shacks which constitute the shanty boat section along the 
river in Peoria. He describes an old hotel building in Quincy 
occupied by almost as many families as there were rooms in the 
building. The conditions published by him certainly justify the 
passage of adequate state legislation which will prevent their in- 
crease and will eliminate such slums where they have already 
begun to grow. 

After thirty years observation of large and small American 
cities, I affirm that housing evils can be found if searched out in 
all cities having a population of 5000 or more. The degree to which 
the slum has taken root varies, but in most cities it 1s well ground- 
ed and requires immediate and thorough measures for eradication. 
The cities of Illinois cannot afford to do without a law which will 
prevent the increase of housing evils and which will assure ade- 
quate space both without and within every dwelling, provide 
light and ventilation in every room, give protection from fire dan- 
gers, secure suitable sanitary equipment, and maintain every hab- 
itation in fit condition for occupancy. 

Purpose and Scope of Housing Laws. Let us consider the dis- 
tinction between building, tenement houses and housing laws. 

A building code is a set of laws or regulations dealing with the 
methods and materials to be employed in the construction of build- 
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ings. It specifies in detail the restrictions which are imposed to 
render the walls, floors, ceilings and roof structurally safe ; methods 
of resisting wind effects and vibration; the kind and qualities of 
materials to be used in the important parts of a structure, etc., 
it is unusual to find in building laws any plumbing, ventilation, 
lighting or other sanitary provisions. Hence these laws in gen- 
eral do not prevent or remedy evils of any character except those 
of structures or safety. It is true that some revisions of. building 
codes since 1910 have embodied limited sanitation requirements 
adapted from plumbing or housing laws, but these are few and: 
exceptional. 


A tenement house law which deals with matters of design, 
sanitary equipment and maintenance of tenement houses; that is, 
houses in which more than one family lives and therefore in which 
each family-is affected to a greater or less extent by the conditions 
under which other families in the same building live. The tene- 
ment house law of New York City is the notable example of such 
a law, and is well adapted to houses in which many families co- 
exist and have a common use of and interest in the halls, stair- 
ways, roof, cellar, ete. It is also applied to a dwelling where 
three families live. When the number of families is only two, it 
is often the case that these families live almost entirely isolated, 
with few points of contact with each other, under conditions which 
are very like those in a dwelling housing only a single family. 
For this reason, it has been’ found desirable to frame laws for 
houses containing two families with somewhat less stringent pro- 
visions than those applicable to the larger tenement houses. The 
single family house is, of course, much more desirable as a home 
and should be afforded characteristic treatment. The conviction 
that housing evils are well nigh universal, whatever the kind of 
a building in which people live and wherever it is located in cities, 
towns, villages or open country, had led to the framing of general 
housing laws. The unventilated room, the dark hall, the lack of 
proper plumbing, the presence of filthy conditions, ete., should be 
restrained by law in the interest of the whole community, whether 
they be found in the congested tenement, the two-family house 
or the piece-meal shanty. Our conclusion is therfore definite that 
a housing code must apply to every habitation, but may embody 
modifications suitable to certain types and classes of dwellings. 


By reason of the fact that such laws are not commonly on 
the statute books, a certain propriety exists in applying them at 
the first to congested cities and the larger towns in which objection- 
able conditions affect the largest number of people. For this rea- 
son, a housing law for the State of Illinois may well be applied 
to the 40 cities having a population of 10,000 and upwards. 


New York—1867-1901—A tenement house law applicable only to New 
York city and Buffalo. 


ie 
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New Jersey—1904-1917—A tenement house law, based on the New 
York law, now applicable to all tenement houses throughout the state. 
This law has been well administered by a State Commission and has 
resulted in the removal of 411,773 violations during the period of 13 
years since its passage. 

Connecticut—1905-17—A tenement house law which applies to new 
tenements only. The maintenance of tenement houses is dealt with in 
a separate law, 1911-17. 

Wisconsin—1909—A tenement house law which applies only to Mil- 
waukee at present, but may be adopted by other cities. 

Indiana—1909, 1913, 1917—A tenement house law which applies to 
all cities. The law of 1917 is applicable to existing dwellings and provides 
that no unfit, unsafe or uninhabitable dwelling shall exist within the 
state. The history of the passage of the law for housing control in this 
state is an entrancing story of the devotion and tactful energy of one 
woman, Mrs. Albion Fellows Bacon, of Evansville, who has demonstrated 
how one person can cause an awakening of an entire state to this re- 
form. 
Massachusetts—A permissive housing act for towns, 1912. In effect in 
23 towns. A permissive tenement house law for cities, 1913. The city 
of Revere is the only one which has adopted this act. 

Kentucky—1912—A tenement house law which affects only Louisville. 

Pennsylvania—1913—A housing law applicable to Philadelphia only. 
A tenement house law applicable to Pittsburgh and Scranton. 

California—1909—A tenement house law superseded in 1917 by three 
acts respectively controlling tenement houses, hotels and dwellings. The 
tenement house and hotel laws apply to all parts of the state, and the 
dwelling house act only to incorporated towns and incorporated cities and 
counties. 

Minnesota—1917—A housing act which applies only to Minneapolis. 
This law affects all dwellings and contains numerous admirable provisions. 

Michigan—1917—A housing code applies to every city and village which 
has a population of 10,000 or more—29 in all. This law is based on the 
model housing law of Mr. Veiller and is by far the best single example 
in the United State, both in its scope and the standards which it sets. 

Iowa—The draft of an excellent law has been prepared by a State 
Commission appointed September 6, 1918. 


DESIGN AND CONSTRUCTION OF PAVEMENT SECTIONS 
BY H. J. FIXMER 


The design of pavement sections remains a fine art rather 
than a scientific procedure. Progress has been rapid the past few 
years in developing adequate bases or foundations and suitable 
wearing surfaces. However, considerable experimenting, scientific- 
ally direeted, must be had before design can be said to rest on 
any but an empirical basis. The function of the base and wearing 
surface, as a structural unit, is to resist the wear and strain im- 
posed by the traffic and to transmit the resultant pressure over an 
area of subgrade capable of withstanding such loads. In designing 
a proper pavement structure three factors must be known or at 
least intelligently assumed: The allowable pressure the subgrade 
ean safely support; the structural strength of the pavement struc- 
ture proper; and the amount and character of the imposed load. 

The first two factors are determined by engineering investi. 
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gation or experience. The fixing of the third factor, namely, 
amount and character of the load, is uncertain. This matter of 
load imposed by the traffic must be established by law. If we are 
to protect our pavements there is no other way. There is no 
question but that the public has the legal right to regulate traffic; 
the determining of these regulations from the economic stand- 
point, a purely engineering problem by the way, is the great prob- 
lem before us today. The auto truck furnishes the greatest traffic 
stresses which we must design our pavements to meet. 

The factors to be considered in determining the wear and 
strain of wheel loads on a pavement are: the maximum load on one 
wheel, the diameter of the wheel, width of tire, kind of tire (rub- 
ber or steel), kind of springs, smoothness of pavement surface and 
speed of vehicle. 

It appears to. be the general consensus of opinion that the 
trucks known commercially | as the 5 to 7 ton truck is at this time 
the maximum size which is economical to operate in general ser- 
vice. This truck weighs from 7 to 744 tons without load. When 
loaded with 5 to 7 tons the total maximum weight is about 14 
tons. Since the rear axle carries approximately 24 of the load, 
there would be a trifle less than 5 tons on one rear wheel. A 
maximum load of 5 tons on one wheel should be the established 
limit. The width of the tire, if rubber is limited by the strength 
of the rubber structure, which has been experimentally determined 
to be about 800 lbs. per inch in width. 

The necessary width of rubber tires (in inches) is assumed to 
be equal to the tons on one wheel multiplied by 2.5. Because of 
the lesser area of contact and eftect of greater impact of a steel 
tire width must be wider than a rubber tire for a given load. 
The width of steel tire (in inches) is assumed to be equal to the 
tons on one wheel multiplied by 4. The factors, diameter of wheel, 
kind of springs and smoothness of pavement surface may be neg- 
lected at this time as their effect is small; it being understood that 
a smooth surface is a part of the design. 

The matter of speed is highly important. This must be regu- 
lated because of public safety, effect on wearing surface and pave- 
ment structure, and effect in determining roadway widths. The 
allowable speed should be determined by the factors of weight on 
one wheel, width of vehicle, kind and width of tires and the char- 
acter of the highways or thoroughfare. Taking the passenger auto- 
mobile as the basis, the speed should be limited by consideration of 
public safety to from 10 to 30 miles per hour. The locations where 
these limits would be imposed would range from a business street 
to the wide through route or unfrequented country road. The 
speed of trucks should be reduced below those permitted for pas- 
senger autos, depending upon the load carried. 

In regulating the speed of trucks the following formula is 
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suggested, where S=—permissible speed for trucks in miles. per 
hour. P=permissible speed for passenger autos in miles per hour, 
and W=weight in tons on one wheel. Then S= [PX (9—W) |]-~10. 
This formula applies where vehicles are equipped with rubber tires. 
When steel tired vehicles are used, such as trailers, then, S= 
[6Px (9—W) ]~15. This reduction is advisable because of effect 
of impact and absence of brakes on such vehicles. 

The width of the vehicle limits the speed which may be allowed 
because of the necessity of providing an increase in clearance for 
a corresponding increase in speed. For safety, a vehicle 6 ft. in 
width should be provided with a width of roadway of 10 ft. when 
attaining a speed of 30 miles or more per hour. For each line of 
traffic therefore, the width of roadway should be a multiple of ten. 
This may be modified where parking or standing space is required. 
Parking width may be assumed at 8 ft. With a 10 ft. width 
allowed for each line of moving vehicles a vehicle 7 ft. wide should 
be limited to 20 miles per hour and a vehicle 8 ft. wide to 10 miles 
per hour. Eight feet should be the established hmit. We must 
not only build and maintain our streets and roads, but protect 
them and their use by proper regulations effectively enforced. 

Were the above limits adopted and enforced the engineer 
could design a pavement that would accommodate the traffic in 
an economical, safe and satisfactory manner. 


New DEVELOPMENTS IN DESIGN 

To accommodate present and future traffic which is becoming 
entirely self propelled, more attention must be given to fitting the 
surface contour to the new traffic needs. In recent practice in 
Chicago a new form of crown section has been adopted. As shown 
m the drawing, instead of the familiar parabola a flatter curve 
is used. It shows the position of the new crown line with refer- 
ence to a parabola having the same depth of gutter at the curb 
and an equivalent parabola. passing through the shoulder or quar- 
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ter point. The advantages of the new crown line may be outlined 
as follows: The new crown line when increasing the cross drainage 
near the middle of the roadway permits a reduction of total crown 
slope of 25 percent. It secures better drainage, a more satisfactory 
surface, increases the safety to traffic and thus increases the width 
of ‘‘available’’ roadway, thus distributing traffic which mn turn 
results in increasing the life of the pavement. On very wide road- 
ways, the slope from the quarter points to the gutter may be de- 
creased by substituting a straight slope for the increased curve 
slope. 

Recently the radius of curb corners has been increased. The 
standard for the typical residence street is a 10 ft. radius at street 
intersections and a 6-ft. radius at alley returns. For business 
streets the general standard is 6 ft. for both streets and alley 


corners. On wider streets and streets having certain kinds of. 


traffic predominating, larger radius corners are being used. This 
improvement adds to the convenience of traffic, improves the ap- 
pearance and reduces the danger of accidents and reduces the 
destruction of curbing at the curb corners. While the area of 
paving is slightly increased, the amount of curbing is reduced. 
The difference in increased cost is in my opinion money well spent. 
The depth of the gutter below the top of the curb has been re- 
duced. On combination curb and gutter this results in a saving in 
cost, less breakage of curb, a better appearance, and on all streets 
a saving in amount of excavation. 


New DEVELOPMENT IN CONSTRUCTION 


On one job under my supervision the past year the concrete 
for the pavement base was mixed at a central plant and hauled by 
motor trucks to the streets under construction. About 13,500 
eu. yds. of 1:3:6 conerete was handled. The base was 6 in. thick 
and comprised about 80,500 sq. yds. laid on streets 18, 24 and 30 
ft. in width. The width of road ways were proportioned ac- 
cording to the traffic need or character of frontage. 

The mixing plant was installed alongside a temporary siding 
off the main line of the C. & N. W. Ry. The plant comprised two 
temporary switch tracks, on one of which a locomotive crane op- 
erated, transferring the sand and gravel from the cars on the 
adjacent track to two elevated bins of about 50 cu. yds. capacity. 
In addition to the bins large storage or stock piles were built up 
to anticipate car shortage. Alongside the bins was a ground level 
cement storage shed. The mixer was elevated with the discharge 
chute about 6 ft. above ground, on the side of the bins away from 
the tracks. In front of the mixer a depressed plank road was built 
to permit the tracks to back in and receive their load. The cement 
was elevated onto the charging platform by an elevator which 
was hoisted and lowered by a rope attached to the drum which 
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ordinarily operates the charging hopper, which in this case was 
superseded by the elevated bin. 

| The sand and gravel was proportioned in an old asphalt - 
measuring box which held 6 cu. ft. of sand and 12 eu. ft. of 
gravel, which was discharged into the mixer along with two bags 
of cement. This was the standard batch. The concrete was hauled 
by motor trucks, four or five being used, depending on the haul, 
which averaged less than a mile. The time of haul from the mixer 
to street varied from 10 to 20 minutes. Each truck carried four 
batches which would lay 12 sq. yds. of base; a fair average day’s 
work would amount to about 1800 sq. yds. When the trucks 
reached the sub grade they were backed onto the previously-laid 
conerete a distance of about 4 ft., and then dumped from the end 
by elevating the truck body. In this way the slush which occa- 
sionally separated from the concrete was automatically spread over 
the, previously laid concrete and ‘not wasted. There was prac- 
tically no leakage and the concrete was an excellent product. The 
erews at the plant and on the street were about equal, each hav- 
ing as a rule 10 to 12 men. The 714-ton Mack trucks were used, 
equipped with bodies designed to carry asphalt mixtures. 

A division plate at an angle of 45° was built near the forward 
end of the body. This facilitated dumping and prevented an ex- 
cessive separation of the aggregates. The trucks proved highly effi- 
cient, and while no cost data can be furnished at this time, the 
fact, that the contractor is planning to employ this method on 
future work indicates that it has economic advantages. 

G. C. HABERMEYER: Is it recommended that for a definite’ in- 
erease in weight there should be a definite decrease in speed? It 
seems to me that where light cars move slowly it would be neces- 
sary to have everything move along at the same speed. 

H. J. Fixmer: The idea is considering the future design. It 
was thought that if a certain type of road would permit passenger 
ears to travel 30 miles an hour, trucks should travel 15 miles an 
hour. The proper speed must be determined by the two factors 
of public safety and protection of the pavement. 

(Note—See also the discussion of report of Committee on 
wheel loads and tires) 

J. G. GaBELMAN: Mr. Fixmer is right in one respect, but when 
you get down to slow speeds, the formula will not work. The 
minimum limit in my opinion should be 6 miles per hour. When 
trucks run slower than that, they tie up the highway. I cannot 
see the connection between a pleasure car and a truck. He has 
differentiated by the load on the truck. What is the difference 
between a one-ton truck and an ordinary passenger car? There 
would be very little difference, so far as doing harm to the pave- 
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ment is concerned. Between a two or three-ton passenger car 
and a one-ton truck, the first might do more harm than the other. 
Then you might put a solid tire on one and a pneumatic tire on 
another and there would be a difference. 

In regard to the crown section and gutter slopes mentioned 
by Mr. Fixmer I might say that it occurred to me that the public 
was paying for improvements, and improvements should not only 
take care of traffic, but be built in such a way as to give most 
comfort to the public. You have all noticed in cities when riding 
on pavements, that when you get along the side of the road, 
there is quite a discomfort. We have tried to get a design that will 
give as much comfort in riding along the gutter as when riding 
on the crown of the road. 


SUGGESTED METHODS OF FINANCING 
PAVEMENT MAINTENANCE 


BY F. C. LOHMANN a 


The subject of financing road and pavement maintenance has 
not received the consideration from engineers to which it is en- 
titled, compared with the attention given new construction; but 
I believe that as the mileage of roads and pavements increases 
and renewals become more necessary, maintenance will become 
as important an item as it is in railway work, where in reality it is 
the predominant feature. It is comparatively easy to secure funds 
for new construction under our present laws in this State, but it 
is not easy to secure funds for maintenance and it seems to be a 
foolish policy to go along year after year increasing the mileage 
of pavements without proper provision for their maintenance. 


At present in city work we are depending on only two sources 
of income: 1, appropriation from general taxes; 2, (in some few 
communities, not all) the revenue from a vehicle license ordinance. 
_ Not until some other and more adequate methods of financing are 
obtained will it be possible to see the results in maintenance that 
are not only desirable but necessary. 


Most of us are familiar with the results obtained under the 
first method; that is appropriation from general taxes. In fact 
nothing has been done. All of our cities have miles of pavement 
in poor condition due to this method of financing maintenance. 
This, I think is because in municipal affairs there is never enough 
money to go around, and maintenance work suffers the most be- 
cause it makes the least appeal to the general public. Dirty streets, 
mud holes, ete., are more apparent to the average observer, who does 
not realize that neglect may spell ruin for paved streets and hence 
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does not appreciate the real work of maintenance. As to the 
second method of obtaining money, this has not become very general 
because of the objections of the public to a multiplicity of taxes. 
But where it is in vogue, better results have been obtained. 

In order to carry on maintenance work, trained men are 
necessary to get good results. To have trained men they must 
be employed at this kind of work continuously. In addition the 
men must be employed throughout the full working season so as 
to keep them satisfied and prevent the necessity for frequent re- 
organization of the maintenance gangs. This means that in any 
city there is a minimum maintenance gang which should be or- 
ganized and employed continuously on maintenance work only 
throughout the entire working season, if proper maintenance work 
is to be secured. To accomplish this it is absolutely essential that 
adequate funds be available to properly equip and keep employed 
at least this minimum gang. 

The city of Champaign has carried on its maintenance work 
in this manner for the past three years. We have been operating 
a minimum gang consisting of a foreman, three men and one-horse 
wagon and driver. To operate this gang throughout the nine 
months suitable for this work it has cost the city during the past 
year $6039. Of this amount $3800 was for labor and $2200 for 
material and equipment. We have found that this gang is not 
large enough, and that sufficient funds cannot be obtained by pres- 
ent methods to properly maintain our 35 miles of paved streets. 

It is argued by some that all maintenance cost should be paid 
by the user of the street. I believe that traffic should bear some 
portion of the cost, but I also believe that an analysis of the causes 
for maintenance work would substantiate the statement that the 
general public, the property owner or both should bear a large 
proportion of the cost. Maintenance work may be divided into 
three classes: 1. That made necessary by faulty construction, 
the cost of which might properly be charged to the general public 
or the abutting property. 2. That made necessary by the action 
of the elements, which might also be charged to the property or 
the public. 38. That made necessary by the action of the traffic 
and which obviously is chargeable to the user of the street. 

The proportion that each should bear is hard to determine, 
and therefore it is difficult to arrive at a just and proper method 
of securing funds. Assuming that traffic can be made to pay its 
just share by the operation of a vehicle license ordinance there 
appear to be three available ways of obtaining the additional funds 
necessary, each of which requires some new legislation in addition 
to our present laws: 1. By increasing the amount allowed to be 
levied for general municipal funds. 2. By amending the local 
improvement act so that a fund may be provided when the assess- 
ment is spread. 3. By levying a special tax for maintenance work 
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separate from our general taxes and in addition to the amount 
now allowed by law to be levied. 

Whatever the method adopted of increasing funds for main- 
tenance I believe it should insure that the money will be used for 
one purpose only; that the amount of money available will be 
sufficient to cover the full needs of the community, and that it will 
be elastic enough to cover future expansion of cities along this 
line. The method of determining the needs of the community 
must be based upon scientific principles; that is, upon the yardage 
and kind of paved streets. 3 


The first method stated above (that of increasing the general 
taxes) would fail to comply with any of these requirements in 
that the money could not be set aside by law for special purposes, 
so that conditions existing at present would still prevail. There- 
fore, sufficient funds would not be set apart to serve the needs of 
maintenance and consequently scientific methods could not be 
employed to determine the amount and distribution of money re- 
quired. The second method (the amending of the local improve- 
ment act) would fulfill all conditions. It would be elastic and 
specific, and scientific principles could be employed, but it would 
have the disadvantage of conflicting with the idea that most peo- 
ple have, that when a pavement is once constructed the public 
should care for it. It would also increase the cost of the improve- 
ment to such an extent as to retard much needed developments. 


The third method (a special or additional tax) would fulfill 
all conditions and have none of the objections of the first two 
methods and in addition it would be the easiest to obtain from the 
legislature. From what I can learn the legislature is more apt 
to provide funds in this manner than any other, because the need 
is usually apparent and the amount not excessive. Hence, I ~ 
believe that this method is the most desirable and that the engin- 
eers of the State should take some concerted action to secure leg- 
islation along this line. 

Mr. WinpeEs: I believe that the maintenance cost should be 
spread with the original assessment in connection with the improve- 
ment; that is, the raising of maintenance money should be done 
under the local improvement act. 

Mr. LOHMANN: The raising of money by special assessment 
for maintenance work would limit its use to the particular work 
for which it was assessed. If the maintenance required was great- 
er than the amount assessed, which might frequently occur on our 
heavy-traffic streets, due in part to change in character of traffic, 
we could not use money that might be avaiable because the money 
has been assessed for certain improvements only and as a result 
our maintenance would suffer. We need a fund that can be spent 
for this work without such restrictions. 
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WATER PROBLEM IN CONCRETE PAVING 
BY B. H, PIEPMEIER 

- One of the important points in figuring on a concrete job is 
the water supply. We get the maps of the surrounding country 
and see what we can find in the way of streams, wells, ponds, or 
lakes. Many jobs have been more or less hampered because of the 
lack of adequate water supply. The best supply is that from the 
river or stream, but the distance of the supply from the work, of 
course makes quite a little difference. We usually try to get a 
water supply as near as possible, three or four miles being the 
greatest distance we have pumped. We use, as a rule, a 2-in. pipe- 
line and gasoline pumps. We equip the pipe line with 200 T’s 
300 ft. apart, and then use 150 ft. of 114 in. hose from the pipe 
line to the mixer. This perhaps is the usual custom now followed 
by contractors for their supply of water to the mixer. We put a 
relief valve at the pump and then arrange to have the pump man 
stationed where the pump is installed. So far, we have had very 
little trouble with our water supply. 

A few kinks in our supply of water might be of help to con- 
tractors and engineers. One is that when you have construction 
that will extend late in the season, it is an advantage to plow a fur- 
row and lay the pipe line in the furrow, after which it is covered 
by plowing two furrows over it. This keeps the pipe from freez- 
ing, and it. does not take very much of a freeze to tie up the work 
all day. Covering the pipe is better than attempting to drain it 
at the low points. As to trouble with split pipe, I have found it an 
advantage to have a few pipe clamps on the job. They will pre- 
vent serious leakage for a long time. On account of the pipe line 
bursting in places, it is frequently necessary to install a new sec- 
tion of pipe. A piece of hose installed at intervals of about 1000 
ft. makes the pipes more flexible. You can shift a 1000-ft. or 
500-ft. length either way, and insert a new section of pipe line 
‘quickly and that is a decided advantage. 

Concrete is freely used on road or pavement work, whether 
it is brick or conerete, and therefore considerable water is required 
for mixing and curing. On two jobs last year, all the mixer could 
run was three hours, and then the gang was tied up and had to 
wait until the well filled with water, this proved to be very 
expensive. They had a reservoir which they thought was sufficient, 
but when they came to using the mixer continuously they ran 
short. We have used wells in our construction work, but I think 
that the creek or river is much more reliable. There are some lo- 
eations in Illinois where the well cannot be pumped dry, and under 
‘such conditions wells furnish a very desirable supply. You can 
put in an ordinary lift pump of 150-ft. lift with a small gasoline 
engine and pump the water into a storage tank; then use your 
force pump to supply water to the main line going out to the mixer. 
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Many contractors install two small pumps. This is an advantage 
and the additional cost can usually be justified. Nothing less than 
a 2-in. suction and 2-in. discharge should be installed for road 
construction. I am inclined toward the triplex pump, directly con- 
nected, for furnishing the water. 

The water problem is a very serious one in country road con- 
struction. A lot of contractors have lost money on account of not 
properly providing for their water supply. I am not familiar with 
the exact quantities required for a day’s work, but we usually 
figure about 15 gallons of water to the square yard of concrete 
pavement. I should say between 7 and 8 gallons per square yard 
is theoretically needed for the mixing of the concrete. You will need 
an equal amount for curing. That makes about 15 gallons per square 
yard. If you use the three or four sack mixer, mixing 500 to 
800 square yards per day, you can get some idea of the quantity 
of water that is needed, besides the water needed for curing the 
concrete. There is usually one man on the job using a hose or 
using water in the pond system of curing. He will use just as 
much in the curing of the concrete per day as you will use in the 
actual mixing of the concrete, so if you are going to use 15 gallons 
to the square yard for mixing and curing, you may need possibly 
15,000 gallons per day. 

We find that we can get strength in concrete faster by lim- 
iting the water than perhaps by any other way. At a meeting 
of our district engineers we were unanimous that concrete here- 
- after had to be very much dryer for road construction. We be- 
lieve that this is one way of increasing the strength of concrete 
economically. 

DISCUSSION 

G. C. HAaperMEYerR: In certain portions of the State, the 
southern part for instance, a person might get water that is quite 
highly mineralized, but I suppose in any case there would be such 
a small amount of mineral in the water that it would not seriously 
affect the concrete. It would be well if the State would provide 
a laboratory for determining such matters. As to the quantity of 
water available for the work, very often it is not a good deal. At 
present our records in the State Water Survey refer to supplies 
sufficient for small cities, but for some localities there may be in- 
formation on file to show that there is enough water to supply a 
road construction camp. We try to give the contractor informa- 
tion as to location of water, but it is not thorough enough to be 
reliable. 

F. H. NEweuit: We should consider the quality as well as 
the quantity of water and contractors on roads have had trouble 
from neglect to give attention to both these matters. We appre- 
ciate that water is one of the most essential minerals in mixing and 
curing concrete on road work yet we have not given enough 
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thought to its freedom from injurious substances. As I under- 
stand from Mr. Abram’s experiments a very small quantity of 
organic matter, such as occurs in swamp water, may have a dele- 
terious effect upon concrete. The engineers for the State or city 
or whoever is putting up the money should see that tests are made 
of the water used. 

Mr. SNEEDMEYER: Many contractors have suffered financial 
loss from not knowing the conditions as to the local water supply. 
In the road work about to be let by the State we shall have con- 
tractors who are not familiar with conditions throughout Illinois 
and this uncertainty may run up the prices. Some authority ought 
to be able to give these men definite information and so save the 
State thousands of dollars. 

B. H. PrepmMerer: One drawback to this is that different con- 
tractors have different ideas as to water. Some will not use a deep 
well, they would rather go three or four miles to a stream as they are 
accustomed to using water from streams. We might make a complete 
water survey and make recommendations, but I doubt its value. 
The point is well put, however, and is worthy of investigation. 
The Lincoln Highway contemplated for early construction has few 
places where we could depend on streams for water, and therefore 
must depend on wells. These wells could be tested and a report 
given out for contractors’ information which would be of consid- 
erable value. 

C. C. Brown: If you have a supply of water that is sufficient 
' for a maximum demand, then there is no question except the size 
of the pump and pipe on the job. When the supply of water is 
doubtful then it is a question which is up to the contractor to 
determine what he wants to do. He should know the maximum 
demand when mixing concrete, and the total quantity he needs to 
use within working hours. If his water supply is small he will not 
be able to supply the maximum quantity of water without some 
means of increasing the supply. The question will come as to 
whether he shall use a small supply with storage, or go a greater 
distance and have a supply which is sufficient for the maximum 
demand. That is a question for which the contractor and the High- 
way Division should be responsible. 

F. W. DeEWotr: It might be an advantage to consider the 
cooperation of the State Water Survey in connection with these 
road plans. Unless the Highway Department, in its surveys of 
road locations can take the time to get data on water for the in- 
formation of the bidder, it might be desirable if the Water Sur- 
vey were supplied with suitable equipment, one or two men and 
an automobile, so that reconnoisance studies of the water supply 
along the route of such roads may be made in advance and furn- 
ished to the contractor. That is the sort of thing that is contem- 
plated in the civil administrative code where it states that certain 
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of these agencies shall cooperate so far as it is desirable with this 
Department, having administrative powers in regard to these sev- 
eral lines of work. 

A. N. Tausot: With reference to the quality of the water, 
I judge that there are not many places where the quality of water 
would affect the conerete very much. With reference to the 
matter of curing, one matter is not generally understood. It is 
important to keep the concrete wet for as long a time as possible, 
in order to secure early strength at the surface, and it is known 
that concrete which has not been wet but which is allowed to remain 
in the air subject to air conditions of dryness, will not gain any 
strength beyond what it had at first. Concrete which is kept moist 
will have a gain in strength for a considerable period. It is not 
generally known, however, that if after several years the concrete 
is given proper water conditions, there will be a further curing 
and hardening, and a considerable addition of strength. That is 
applicable to our pavements where they may be kept damp, in low 
places, or where water falls. Damp conditions of spring and 
winter may be advantageous to the conerete in that it will provide 
sufficient moisture and that hardening will continue for years. I 
have seen eases of concrete roads that when built I thought could 
not last, but because they were kept moist, gained considerable 
strength. 

B. H. PrzrpMerer: Some contractors have used the pond sys- 
tem of curing conerete, where the grades will permit. Dikes may 
be built along the side and across the-road and the surface then 
flooded, the small dikes holding the water on the pavement until 
the concrete is properly cured. 

Mr. Tuomas: Last year, a contractor started out on a very 
hilly country, to cover the pavement with dirt and then kept this 
moist by frequent sprinkling. I persuaded him to stop and use 
the pond method. As a result, we got better work, and it was 
-much cheaper. The trouble that I have found was that they get 
the dirt on the concrete but forget to keep it wet. The dirt has a 
tendency to absorb the water out of the concrete and if more 
water is not put on it is a detriment. There is a contractor who 
has a new method of curing concrete. His argument is to insulate 
the surface of the concrete pavement with bituminous material, 
the idea being to hold the water in rather than trying to put it 
on afterwards. With this plan he claims to keep the water from 
evaporating. : 

A. N. Tausot: If evaporation is really prevented, there will 
be sufficient moisture in the concrete to continue the hydration for 
a considerable time. That has been shown. However, it did not 
continue more than a year or two, after a considerable time the 
water was used up, so that it would be an advantage probably for 
a few months, and beyond that of course, it may not be needed. 
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RECOMMENDED STANDARD PRACTICE IN BRICK 
ROAD CONSTRUCTION 


BY G. H. REITER 


The belief is held by many engineers and practical highway 
builders that brick roads have been too restricted as regard to 
types. In Illinois, for instance, there evidently can be no one 
type of brick road that is adapted to the various soil, traffic and 
climatic conditions that exist from Chicago to Cairo, and from 
Danville to Quincey, yet, at the present time, our State Highway 
Department allows but one type of construction. This condition 
does not exist in other states where an attempt is made to determine 
the specifications for a brick highway upon the requirements of 
traffic, the condition of soil and the accessibility of material. 

The writer wishes to emphasize that considerable expense and 
care are warranted in proper drainage and preparation of the 
subgrade. Without such care no hard road nor any wearing sur- 
face can give entire satisfaction. But when this matter is properly 
attended to, the design of a suitable pavement to be placed upon 
the subgrade is simplified, for the problem then becomes one pri- 
marily of providing a suitable wearing surface and a sufficient 
thickness of pavement to distribute the wheel loads over a proper 
area of the subgrade. With a dry subgrade the necessary dis- 
tribution is considerably reduced. 

Motor traffic has revised our road building ideas, and the rapid 
increase in the number and weight of vehicular loads and the speeds 
with which they traverse the highways today make other changes 
advisable. The first attempt of highway builders to meet these 
severe conditions has been to increase the thickness of the concrete 
base or the monolithic pavement to provide a corresponding in- 
crease in the slab strength. As a matter of fact, a considerable 
increase in the thickness of the concrete base of any pavement, 
or in the total thickness of a monolithic pavement, will increase the 
slab strength but little because of the low tensile strength of con- 
erete, and hence this plan does not promise to be an economic 
success. 

As a matter of fact, is great slab strength what we should be 
seeking to meet the new conditions of traffic? Is it not impossible 
for any highway designer to determine how much slab strength is 
required? Is not the sole value of slab strength that it increases 
the width of distribution of wheel loads over the subgrade? Where 
the subgrade is well drained because of its natural character, or 
because of proper artificial provisions, it secures a uniform or 
nearly uniform bearing. for the pavement, and slab strength is 
unnecessary. On the other hand, where the condition of the sub- 
erade prevents uniform bearing the slab strength cannot usually 
be made sufficient to span the depression, and cracking results. 
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In fact, such distribution of wheel loads may be accomplished as 
readily with a properly prepared base of waterbound macadam, 
gravel, bituminous macadam or lean concrete, though in some — 
instances a greater thickness will be required. Such a base covered 
with brick, having a bituminous or sand filler, might be called 
a flexible pavement in contrast to a rigid type. It has the ad- 
vantage of being easily repaired, easily constructed, reasonable in 
first cost, and will adjust itself to slight settlements or heaving 
in the subgrade without rupture. 

In the 1918 ‘‘Proceedings’’ for 1918 is a paper on ‘‘ Bitumin- 
ous Foundations for Paving,’’ by Mr. L. Kirschbraun, who listed 
as one of the advantages that ‘‘ Deterioration resulting from the 
effect. of traffic shocks will be considerably diminished on account 
of the shock-absorbing nature of the foundation; by the transfer- 
ence of shocks to the base and by the absorption of shocks in the 
base.’’ It would seem that this advantage applies to a greater or 
less extent to the other bases suggested herein and is of great im- 
portance under the probable traffic to which our highways will 
be subjected in the future. 

Local materials have received very little consideration here- 
tofore in specifications for brick highways in Illinois—foreign ma- 
terials being specified regardless of their accessibility or subse- 
quent cost. This has undoubtedly been largely due to the one 
accepted type of brick road construction. With the flexible type 
of pavement, however, local materials may often be used with bet- 
ter results than the more expensive imported materials. As an 
example,—that material known as novaculite—found in extreme 
southern Illinois, would make an excellent base for any type of 
pavement where slab strength is not considered of primary im- 
portance. 

At the 1918 meeting the writer discussed some of the facts 
mentioned herein, and also spoke of the vertical fiber brick which 
has attained such success as a paving material in that territory 
west of the Mississippi river. During the war the government 
urged paving brick manufacturers to standardize their product 
as a matter of economy. The need for such standardization can 
be seen from the fact that one paving brick plant had in its yard 
42 different kinds of brick. This adds to the cost of brick to the 
user, and an attempt is being made to correct this condition. For 
that reason the National Paving Brick Manufacturers Association, 
which embraces practically every paving brick plant in the coun- 
try, has adopted as a standard paver a brick 3x4x8% in., which 
lay 38 to the square yard with the 3 in. dimension as a depth, and 
48 to the square yard with the 4 in. dimension as a depth. For the 
present other sizes may be obtained, but economy will urge the 
use of the standard size. 

In presenting for consideration a flexible brick pavement, the 
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ease of repair and maintenance should be kept in mind. The nec- 
essity for such maintenance will increase, of course, in proportion 
to traffic. There is a pavement around the public square at Mt. 
Vernon, I1l., which was laid on a loose stone base with a sand filler 
between the brick. After 20 years of wear. the brick were turned 
over and the other side subjected to traffic. Similar instances may 
be noted. This certainly should have a bearing on the type of 
brick pavement selected. 

The oldest brick pavements have been laid on the natural soil 
or a broken stone foundation and the joints between the brick 
have been filled with sand. Insufficient care was given to the 
preparation of the stone base for many of these pavements, and 
improvement has since been made in the manufacture of paving 
brick, yet these old pavements are in good condition where they 
have not been subjected to careless removal and replacement in 
order to repair service mains under the pavement or for other rea- 
sons. In suggesting what may be a new principle to many, the 
writer does not wish to be understood as recommending that any 
other good type of brick highway be abandoned. He does wish 
to urge, however, that considerations besides that of slab strength 
be made for best results, and that the item of first cost be not 
wholly disregarded when equally satisfactory results may be ob- 
tained with a pavement designed on a somewhat different principle. 


DISCUSSION ON ROADS 


H. C. Apams: The gist of Mr. Reiter’s paper was to ask en-. 
gineers not to abandon some of these old standard types of. brick 
pavement. I do not think you could construe his paper as aban- © 
doning the monolithic type. Speaking of the disposition of the 
State Highway Commission to adopt one standard type of brick 
pavement, the monolithic pavement, I should like to say, has one 
feature that has attracted some attention. Concrete is composed 
of cement, sand and coarse aggregate, the monolithic brick pave- 
ment is also composed of cement, sand and coarse aggregate, but 
the coarse aggregate is very coarse—it is a paving brick. We won- 
der if engineers generally do not overlook one thing in designing 
a monolithic brick pavement—and that is, the so-called beam 
strength, or road distribution strength. When engineers design 
a concrete pavement they have in mind that it must have so much 
value as a beam. When they are designing a monolithic brick pave- 
ment we will assume that they have the same thing in mind, but it 
seems to me that when they design a monolithic pavement for some 
reason or other they make the brick beam thicker than the con- 
erete beam, while the reverse ought to be the case. It has been 
tested and proved in a great many instances in laboratories that 
a slab with a brick in it, like the monolithic type, is much stronger 
in beam strength than the ordinary concrete slab. Engineers 
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should at least make it the same thickness, if beam strength is the 
thing that determines how thick the slab should be. If the mono- 
lithic slab were made thinner a good deal of material would be 
saved in construction—and that is just the point. It has been 
proved at the University of Illinois that a slab with a brick in it 
ean be made thinner than the concrete slab and yet furnish the 
same load distributing strength. 

G. H. Rerrer: May I add that without having any definite fig- 
ures I assume that 95% of the brick pavements in this country are of 
a flexible, or semi-flexible type of construction. I understand that 
the traffic to which some roads in Ohio are subjected by motor- 
driven truck trains of the Government, going from mid-west points 
to the Atlantic coast, showed some very remarkable results. For 
instance, the point brought out in Mr. Kirschbraun’s paper last 
year, that bituminous pavements absorb the shock of traffic trans- 
mitted to it, was illustrated in the fact that brick pavements, with 
sand filler and macadam base withstood the continuous traffic of 
these motor truck trains better than monolithic brick pavements 
subjected to the same traffic. 

C. W. Coutins: In 1918 a brick road with a rae filler and 
a rolled stone base was completed 14 miles in length and 18 ft. 
wide on the National road west of Zanesville, Ohio. Immediately 
upon completion it was subjected to a very intense traffic of army 
auto trucks going to the Atlantic coast. It made an excellent 
record for this type of construction in the way it stood up under 
this traffic. The advantages of the brick pavement with a bitum- 
inous filler and a bituminous bound or rolled stone base may be 
summed up as follows: 1. No time is required for cutting or 
seasoning, for upon completion it can be opened immediately to 
traffic. 2. Openings for access to underground service mains 
can be made with great ease and a minimum of cost. 3. Every 
joint is an expansion joint, preventing blow-outs and objectionable 
noise due to brick surface rising from the foundation. 4. It is 
a pavement with a resilient, elastic base, and a tough, wear-resist- 
ing surface, making a combination unequaled for modern vehic- 
ular traffic when built on a properly prepared and drainéd sub- 
grade. 5. It is the only type of brick pavement unaffected by 
change in temperature and therefore that does not deteriorate when 
subjected only to the elements. — 

H. J. Fixmer: I think the stand of the Highway Commission 
is correct in view of the character of the traffic we are providing 
for. For old-style traffic with iron tires pulled by a horse, there 
is no question that the elastic pavement is more comfortable to 
ride upon. Where most of the traffic is equipped with resilient 
tires and springs a rigid surface is best and: in the end will prove 
to be more durable. The Highway Department’s position in the 
matter is absolutely sound, — 
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B. H. PiepmMerer: Our district engineers are unanimously in 
favor of a monolithic brick pavement. In the past there has been 
opportunity for constructing bituminous, macadam, or gravel foun- 
dations with the brick wearing surface, but with heavy traffic ahead 
of us it seems to me that we are compelled to construct a more rigid 
type of pavement. We admit that ten years from now we will have 
as many trucks in Illinois as we now have in the United States, 
and the question comes up in the minds of engineers as to what 

‘type of pavement is going to withstand the heavy truck traffic. 
I question whether any of us know, we can only make a predic- 
tion. We lack information as to what heavy traffic will do to the 
various types of roads. The Division of Highways has contem- 
‘plated the building of experimental sections of road, with different 
types and by different methods, and subjecting them to excessive 
traffic so as to find out just what would happen. This would give 
us some information as to what loads would do on the various types 
of pavements. It would not, however, give us the information as 
to what the elements would do on a pavement. That is an import- 
ant point also. We all realize that a pavement that has no traffic 
at all will crack and deteriorate to some extent. We have been 
more than satisfied with the monolithic brick road construction, 
and brick people have to prove to us that the resilient type is bet- 
ter. We are not fixed in our ideas except from our experience and 
experience seems to indicate that it is hard to beat monolithic brick. 
You cannot disregard the beam strength in a pavement, though 
I will admit that there are instances where it would seem to show 
that beam strength is not the controlling factor in the design. 
I am convinced that beam strength must be considered in the 
design of a rigid or any modern type of pavement. The tests made 
at the University have been taken into consideration, and the 
State specifications for brick pavements have been designed ac- 
cordingly. We attempt, and have always attempted, to design 
both concrete and brick pavement so that they would be equal in 
strength. 

Mr. Woouutey: With reference to that test road system, 
a concern making particularly heavy tires for trucks proposes 
four miles of test roads to determine the effect of truck travel 
on different types of roads. : 

_ A. N. Tatspor: Reference has been made to the methods of 
designing the thickness of roads and to analyses of the loads and 
resisting moments for these different roads. For my part, having 
looked through several of these proposed analyses, I don’t feel 
{et we can expect much from such analyses and calculations. The 
trouble is they have to be based on too many assumptions. Some 
ef the methods are unsound. It would seem, however, that ex- 
perimental roads built up with different types of construction 
and with different dimensions and subjected to the same traffic 
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and the same conditions of weather and soil may be expected 
to give information upon which we can rely. With reference 
to limits for wheel loads, it is probable that a 5-ton wheel load 
is as small as the limit can now be made and this may well be 
accepted; and yet for myself, I very much fear that if trucks of 
this kind become as numerous upon, the roads that are to be built 
by the State as may be expected, it will not be very long before 
some of these roads will be in bad condition, especially where the 
truck traffic will be very heavy. This prospect should stimulate 
us to secure the best quality of construction possible. 

EK. A. Rossiter: I have heard of several suggestions relative 
to placing tile under the outside edge of the 18-ft. pavement thus 
eliminating the puddling caused by constant jar of heavy trucks, 
or the placing of a single tile along the center of the road with 
outlets to each side and have suggested to the manufacturer the 
making of a heavier roadway tile for this use. The failure of most 
of the roads in the east where army trucks knocked out great 
spaces of road, was due to improper or entire lack of drainage. 
Where there was a reasonable amount of drainage this condition 
was not found and the roads stood the wear of the trucks. Where 
drainage was omitted the roads were practically ruined. 

J. A. Rerves: Probably a special quality of material would 
be required for drains for such service but manufacturers would 


undertake to furnish any particular kind or grade of material — 


that engineers may require. 


REPORT OF COMMITTEE ON WHEEL LOADS AND TIRES 
The committee held a joint meeting with a committee appoint- 
ed for similar purpose from the Illinois Highway Improvement 
Association. After discussion of reports of committees appointed 
by different organizations, and after members had expressed their 
personal ideas, the committee decided to follow with some mod- 
ifications the conclusions reached by conference of the state high- 
way officials of the Mississippi Valley Association of State High- 
way Departments. It therefore, presents the following recom- 
mendations for a bill to be presented to the State legislature. 

For all vehicles travelling public highways the maximum wheel 
load to be five tons, with a further limitation of not more than 
800 pounds per inch of tire in contact with the road surface. 

The over-all width of vehicles on country roads to be not more 
than 8 ft. (loads of loose farm products excepted). 

On country roads for 3-ton vehicles and under, with pneumatic 
tires, the speed limit of this state as it now exists (25 miles per 
hour). 

For 3-ton to 6-ton vehicles, gross weight, 20 miles per hour 
with pneumatic tires, and’ 15 miles per hour with solid rubber 
tires. ; 

For 6-ton gross weight up to 12 tons, 16 miles per hour with 
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pneumatic tires, and 12 miles per hour with solid rubber tires. 

For 12 tons up to the maximum herein permitted, 9 miles per 
hour. 

The speed limits in suburban districts for each of these dif- 
ferent classes to be 75 per cent of the speed limits on country roads, 
and for thickly built up districts 50 per cent of the speed limit 
on country roads, provided that no speed limit below six miles per 
hour be required. 

For all vehicles, regardless of size or weights, with steel tires, 
a maximum speed limit of six miles per hour to be required. 

Tractors may be operated that have V-shaped or diagonal cleats 
arranged in such a manner that two or more cleats are constantly 
in contact with the road surface, and’ provided that the load per 
inch of width of such cleats in contact with the road surface, and 
when measured in the direction of the axle of the vehicle, does 
not exceed 800 pounds, provided that no such cleats are more than 
1% in. in depth. 

The State Department of Public Works and Buildings to be 
vested with authority to further limit weights and! speed on any 
road where character and condition of the road warrants such lim- 
itation. Municipal or highway officials to have authority to issue 
special permits under suitable regulations for any load in excess 
of those herein specified. Skid chains not to be permitted except 
on vehicles equipped with pneumatic tires. Penalties to be pro- 
vided for violations of the provisions herein. Municipalities may 
increase, but not decrease weights and speeds on streets not paid 
for by state funds.—Juuius G. GABELMAN (chairman), C. D. Hi, 
B. H. PIEPMEIER. 


DISCUSSION 


F. H. NEweLL: What is the legal status of the state or county 
or city to regulate the kind and weight of vehicles to use the 
streets? I have seen a discussion in regard to streets destroyed 
because certain contractors moved heavy trucks over them. The 
general attitude seemed to be that anybody could run a truck or 
tractor and destroy the pavements and that the public had no 
redress. 

C. D. Hit: I am pleased to answer that the State of Illinois has 
control over all the roads in the State. There is a question as to 
city officials; that power may not have been delegated to cities. 

H. J. Frxmer: The committee’s report has limited 12-ton 
trucks to 9 miles an hour. That is all right for city pavements 
where public safety is the controlling consideration. But what 
about the highways on which the motor trucks compete with trains 
or where the road is built adequately for this purpose. I see no 
reason why we should limit these trucks to a certain low speed be- 
cause some poor pavement may be damaged. We may have a road 
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with. few turns or crossings and built to accommodate this higher 
speed. We ought not to try to arrest the development of this kind 
of truck traffic. Another point is in regard to allowing varying 
speeds for varying widths of trucks. Speed regulation depends 
on weight and width of vehicle, width of existing pavement and 
public safety. Certain trucks should be permitted to exceed say 
20 miles per hour. It seems to me we should remove the restric- 
tions, if possible, on truck development. New pavement should 
be designed to meet modern traffic needs. 

J. G. GABELMAN: We simply fix the maximum speed, above 
which we would not allow trucks to run. If you let 714-ton trucks 
run at 20 miles per hour, soon you would have no pavements in 
the State. If a city has streets that would permit heavier loads, 
we would allow them to raise the speed. 


Mr. Fixmer: We should let the State Department of Public 
Works have the right to restrict the rates of speed on any road 
if it were proved that the trucks were abusing the road. In this 
way we could protect our existing roads. It would be well to 
allow greater speed on roads to be designed in the future, provided 
we design our roads to meet the greater speed. 

D. O. THomas: Hag there been any comparison with regu- 
latory bills in other States relative to the different speeds for dif- 
ferent loads? It would seem that a motor policeman would have 
to earry a book of tables with him to find out whether a person 
is breaking the law or not, under this system. 


’ J. G. GABELMAN: Other States and different cities have sim- 
ilar laws and they seem to work satisfactorily. The only place 
I ean see where there might be difficulties in thickly settled su- 
burban districts. Our speed limiti may be a little high, but if 
the roadways are not too narrow there should be no trouble. 


Mr. SCHNIEDWIND: In certain districts of the east, where they 
have hard surface roads, and where the cities or towns adjacent to 
the farming community have motor apparatus, they have made 
some arrangements whereby a farmer or a man living in the out- 
skirts, can, by paying a nominal tax in the city, secure fire pro- 
tection, and it just occurred to me would this bill have any dis- 
advantage in this matter. They travel at a speed of 25 to 35 miles 
per hour, and their weight is not in excess of the weight allowed 
by us. 

Mr. PiepMeIER: We took traffic counts on several roads ad- 
jacent to cities of about 2000 population. One showed that in 
12 hours between 700 and 800 vehicles passed, of which 65% were 
motor-driven; 500 motor vehicles per day is about the average, 
and that will undoubtedly be increased, though I think 500 is 
a conservative figure. On Milwaukee Ave., Cook County, the av- 
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erage runs from 7000 to 8000 per day, and at Camp Grant, near 
Rockford, Illinois, there were 12,000 per day during the busy 
season. 

Mr. Poweutu: As to the estimate of 500 vehicles pee day, on 
some of the heavier traffic roads in Illinois the Division of Highways 
has traffic counts very much in excess of that figure. On Mil- 
waukee Ave. in Cook County two years ago the census showed 
over 7500 vehicles in 24 hours. It has been the experience in 
eastern states where the truck traffic has developed due to their 
improved roads that 500 vehicles per day is small traffic. When 
we get our State system of roads built, traffic will increase more 
than we can now imagine. We have got to build that system for 
a large motor truck traffic. Look up the large increase in motor 
vehicles registered in this state for the past five or six years and 
you can get some idea of the amount of traffic we may reasonably 
expect as soon as we get some permanent roads to use this rolling 
stock on. 
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THE $60,000,000 BOND ISSUE FOR ILLINOIS ROADS 


BY CLIFFORD OLDER 


The interest manifested in the proposed $60,000,000 bond 
issue for a State wide system of roads in Illinois, previous to the 
November election in 1918, was not confined exclusively to the 
citizens of this State. The many inquiries received before and 
after the election indicated that many States were watching the 
campaign being waged on this question and the final results of 
the election. The result of the election was most gratifying. The 
question carried by a vote of 314 to 1; hence, an era in road con- 
struction in Illinois was begun. After an announcement of the 
vote, the interest of other States began to decrease as it then be- 
came a local matter with them and they had their own problems 
to work out. In Illinois it was different, for the interest began 
to increase by leaps and bounds but along different lines from any- 
thing heretofore experienced. 

The two most important questions in which the citizens are tak- 
ing an active interest at this time are: 1, the location of the different 
routes; 2, which routes shall be built first. You can readily see 
ec either of tha above questions afford ample opportunity 
for a decided difference of opinion among the people residing 
along the many different routes. Delegations are coming to Spring- 
field daily, varying in size from one to 250, for the purpose of 
bringing before the Department of Public Works and Buildings 
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the importance and advantages to be gained by locating the route 
over some particular road or through some town in which they 
are particularly interested. Oftentimes, delegations from the same 
locality, interested in the location of the same route, widely differ 
on the locations of the road between the various points mentioned 
in the act. 

It is evident that there will not be sufficient money available 
from the $60,000,000 bond issue to build all of the roads requested 
by these delegations and this fact they soon recognize and realize 
the importance of the many things that must be taken into con- 
sideration before definitely fixing the location of the proposed 
routes. The purpose of these delegations is not confined exclus- 
ively to the location of a route. They are interested in which road 
is to be built first and oftimes come for the purpose of bringing 
to the attention of the Department the many advantages and rea- 
sons why the route in which they are particularly interested should 
be built first. 

What is now the bond issue law was very carefully considered 
by the Division of Highways and afterwards submitted to some of 
the best legal talent in this State for the purpose of avoiding any 
possibility of question as to the legality of the bill, and we have 
every. reason to believe that the law conforms to the constitution of 
the State. However, in accordance with the long established cus- 
tom, the bond buyers have indicated that from the investor’s point 
of view, it would be well to have the law tried out in the courts 
before any great amount of bonds are offered for sale. We are 
expecting that a decision will be rendered by the Supreme Court 
not later than June, and have no great fear but that the decision 
will be favorable. There are a great many important things to 
be considered before actual construction is begun. Therefore, we 
will take advantage of the opportunity and work out as many of 
these problems as possible before the decision is handed. 

Funds Now Available-——The questions are frequently asked: 
What is being done with the motor vehicle license fees that are 
constantly being paid into. the State road fund? What is the 
proper plan for using this fund? We have available at this time a 
sufficient amount of money for road construction outside of the 
$60,000,000 bond issue to keep us busy for some little time as 
you will note from the following: | 

In 1917 the Legislature appropriated from the Road and 
Bridge Fund for the construction of State-aid roads a sum which, 
together with the unexpended balance of previous allotments, 
amounted to $937,000. These funds have been allotted to the va- 
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rious counties in accordance with the provisions of the Road and 
Bridge Act and have been met by a like amount appropriated by 
the counties, therefore making available for State-aid road con- 
struction $1,874,000. In addition to the State-aid funds available, 
the Federal Government, beginning in 1916 by what is known as 
the Postal Federal Aid Act, allotted to Lllhnois approximately 
$2,000,000 for the year 1916, increasing the amount each year 
until July 1, 1920. At the present time there is approximately 
$2,647,000 of Federal-aid funds available for immediate expendi- 
ture. Summing up the situation, we have available at the pres- — 
ent time for immediate use in the construction of a system of 
roads in this State $4,521,000. On July 1, 1919, another Federal- 
aid allotment of $874,000 becomes available, which, when met by 
an equal amount from the States makes available $1,748,000. 


In addition to the above, the counties have raised by taxation 
a sum equal to that appropriated by the State for Federal-aid 
construction, or one-third of the cost of the Federal-aid roads, 
which is approximately $2,000,000; thereby making available for 
this year’s construction $8,000,000. 


Those who have had experience in preparing plans for road 
construction know that this means a great deal of work and will 
not only tax our department to the hmit but will probably also 
tax our contractors to the limit providing all of this work is ready 
for letting in the immediate future, so it is plainly seen that we are 
not limited by lack of funds even though we do not touch the 
$60,000,000 bond issue funds this season. 


There has accumulated in the State treasury over and above 
the sums already appropriated by the State, a free balance of 
approximately $2,500,000 and this amount is increasing very rap- 
idly with the automobile registration and by the first of July prob- 
ably another $2,500,000 will be added. 


In other words, there will be available for road work over and 
above what has been appropriated by the State for State-aid and 
Federal-aid work, approximately $5,000,000. This cannot be used 
until such time as an appropriation is made by the legislature. 
The present plan is to use this accumulated sum in purchasing 
bonds from the sale of the $60,000,000 bond issue and retiring them 
immediately, thus obviating the necessity of selling bonds at 314% 
to 4% interest on whatever amount can be taken up by the funds 
available. This, no doubt, can be worked out in some systematic 
manner. 2 

Location of Bond Issue Routes——The liveliest question at the 
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present time is that of selecting the exact routes on the $60,000,000 


bond-issue system. The bond issue act states the building of a 
certain route begins at the State line east of Danville running 
southwest to Quincey, affording Danville, Decatur, Springfield, 
Jacksonville, Pittsfield, Winchester and Quincy reasonable connec- 
tions with each other. The exact location of the point of begin- 
ning is left to the Department of Public Works and Buildings and 
it is not clear that each of those routes must pass through the towns 
named. By ‘‘reasonable connection,’’ we might infer that the road 
could pass by Bloomington two miles to one side. That I believe 
has not so far come up for final decision. 

The plan adopted by the Department is described in a circu- 
lar letter, which we trust will receive wide publicity, requesting 
that every person who is interested in the location of a route be- 
tween points named in the bill send to the Department a map or a 
carefully worded description of the proposed route. This should 
be sent in through the mail and not delivered in person as the re- 
sults will be the same and a considerable expense will be saved. 

Reconnaissance parties will traverse these routes and obtain 
data necessary to judge the merits of the routes so far as possible 
without making detailed survey. At several of the larger points 
there will be hearings on the location of the roads. At these hear- 
ings, all the people in favor of a certain route will be required to 
place their matter in the hands of a single spokesman who will be 
given 15 minutes’ time in which to present the case of his partic- 
ular district. It is the plan to confine these hearings to one spokes- 
man for each possible alternative route between points named in 
the bill. When each hearing has been coneluded the decision in 
most cases will be rendered immediately. 

Of course very few people have considered the probable length 
and cost of the proposed routes. Distance is the most important 
element. At $2 to $3 per square yard, the cost per mile of the 


pavement alone runs from $20,000 to $30,000. The shortest route, 


therefore, is the cheapest, but is not always:the route that is seleeted 
because service to the people will be given a very heavy weight, 
and also the cost of operating the road. By figuring out gasoline 
consumption on heavy grades, you will find some rather surprising 
things about the cost of operating the road, and another element 
taken into consideration is the distance to travel. To illustrate, 
should it cost ten cents a mile for operating a motor vehicle, with 
500 vehicles per day, it would cost $50 per day and taking 300 Se 
in the year, it would amount to $15,000 per year. 

This would represent the cost of operating an extra mile of 
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distance ; So it is plain to be seen that distance is quite an important 
element not only in the cost of the road but also in the operating 
cost. 

Order of Construction.—The final plan as to order of construc- 
tion has not yet been decided. We should follow that section of — 
the law which reads that construction is to start as early as possi- 
ble in all sections of the State at the same time. It does not, how- 
ever, describe what is meant by a section of the State. It might 
be a county, half a county or one-third of a county. Several gen- 
eral plans have been considered but none have as yet been an- 
nounced. It would seem logical to improve a continuous system of 
roads. The ideal plan perhaps would be to build continuous 
stretches of road that would connect up with previously construct- 
ed roads and keep a continuous system reaching out to the largest 
centers of population. This could not be followed ideally, of course, 
as there would be gaps and it sometimes happens that contractors 
are unable to complete their work in accordance with the contract 
entered into. 

Beyond this, attempts to get detailed information concerning 
the location of roads and the order of construction seem to be oc- 
cupying the minds of all the road boosters and road enthusiasts 
of the State of Illinois and it involves a great deal of difficulty. 
In order to avoid as much confusion as possible, we have advised 
people not to come to Springfield to take up these matters. Should 
all the people who are vitally interested in the location and order 
of construction of the State wide system of roads come to Spring- 
field, it would require every moment of our time to hear these vari- 
ous delegations and the result would be that we would not accomp- 
lish anything. 

- Widths and Types.—The question as to mia widths and types 
we are going to use on any individual piece of road cannot be an- 
swered until we know the exact location of a road, and this will 
not be determined until such time as the many important factors 
are given the most careful consideration. 

The widths of roads are not to be less than 10 ft. nor more 
than 18 ft., except in certain cases where an extreme condition ex- 
ists. In the main, however, we hope to build as many miles of 
double-track road as we reasonably can with the money available. 
It was estimated on a pre-war basis to build 4200 miles of roads 
with the $60,000,000 bond issue. The legislature added 600 miles 
without making any additional appropriation. Therefore we are 
expected to build 4800 miles whereas only 4200 miles was originally 
contemplated. It is evident that there will not be sufficient funds 
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to complete this system and we hope that the people realize this 
fact. It is the intention to lay out an adequate system so far as 
widths are concerned and where there is a double line of traffic 
we hope to build a double-track road. It is possible and permissible 
to build narrow roads where two lines run parallel to each other, 
but to determine the widths it would be necessary for us to have 
the data that the reconnaissance parties are working up. 

As to types, we hope to build, in the main, rigid types of pave- 
ment such as concrete or brick or concrete base with bituminous 
wearing surface. We believe that rigid types will be demanded by 
the character of traffic that will develop along these highways. In 
the East, where improved systems of roads exist, it has developed 
that truck traffic increases very rapidly. It has been demonstrated 
that it is not economical to attempt to maintain macadam or gravel 
types of road under such large volumes of heavy traffic. 


DISCUSSION 


Mr. NEweutut: What about prices? Is there any prospect of 
lowering them? 

Mr. OupER: We have very little real evidence. It is the general 
feeling that while labor will not go back to pre-war basis, yet that 
for a reasonable wage we can find plenty of labor and so will be 
able to select it. As to materials, we haven’t seen very marked 
evidence yet that we are going to get lower prices. 


Mr. Hitt: Will you let contracts for a set price, whether a man 
is figuring on a small contract or a large contract? 


Mr. OLpEer: This is a perplexing problem. We expect to let 
contracts in such units that they may be completed in one year. 
We have a five-year program ahead of us. <A contractor would 
be reasonably safe in buying his equipment if he had a contract for 
only one year. If we let a contract now, he must bid on present 
labor and present material conditions. If we should let a contract 
for three years, the conditions are such that the contractor would 
probably make a good deal of money the second or third year. We 
want the State to get some advantage of the falling market if that 
is possible. 

Mr. SCHNEIDWIND: If a contractor gets through grading work 
in the spring, will there be any possibility of bidding on another? 

Mr. OLpER: The contracts we let this year will necessarily 
be on certain roads. Federal-aid roads are on certain lines and 
State-aid contracts are scattered all over the State. Contracts will 
be let on whole roads on the same day. The general plan of letting 
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contracts is to divide them so that a contractor may take a five or 
six mile section. The ordinary contractor finds enough trouble to 
construct five or six miles in one season. We expect to let contracts | 
in units of sufficient size, and proposals will be worded in such a 
way that the contractor may take a five or six-mile section and go 
even farther and take several such sections if he is able. The pro- 
posals will be in such form that a contractor may obtain as much 
work as he will be able to handle. 

Mr. NeigHBour: What is your policy with regard to the roads 
that, should have been built in 1918, and for which the funds are 
already available, and the people are clamoring? 

‘Mr. Ouper: The district engineers have instructions to get 
their State-aid plans and specifications ready so that these con- 
tracts can be let this spring, if conditions are satisfactory for let- 
ting. A great many of the State-aid sections were surveyed a year 
ago but the work last year was limited because the price exceeded 
the estimates. 

Mr. SuMMErRS: Has the Department determined yet whether 
the State, county or township will buy the cement, and at what 
point? 
Mr. OLDER: The county or township will not in any event 

buy any cement to be used on road construction under the super- 
vision of the State. As regards the purchase of cement for the 
Federal-aid roads, the matter has not yet been determined. 

Mr. Rosstrer: In view of the fact that the Government is 
very anxious that road work be pushed this year, should they not 
reduce freight rates on material and let us have the old rate? 

Mr. Otper: There is a hearing in Chicago today, including 
Michigan, Wisconsin and Illinois, with regard to freight rates. 
Of course there is a fight on with regard to these rates and we are 
against changes which would result in higher rates. 

Mr. NEWELL: We all appreciate that the Government is op- 
erating at a loss, and we have got to have increased taxation. 
Prices are going to stay up. After the Civil War they stayed 
up for a long time, and it was due to the financial condition and 

~not to other reasons. Prices are high because our gold dollar is 
worth less, and there is no probability of its being worth more. 
If that is true, we have no right to defer this work on a possibility 
of waiting six months or a year or several years for lower prices. 

Mr. Hiti: It is not so much a question of the cost of employ- 
ment as it is the uncertainty of the cost of the employment. It 
would be unfortunate if our estimates proved too low. We should 
do all we can to get lower rates, but get some assurance from rail- 
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road direction that rates will not be advanced on road-building 
materials. 

Mr. NEwELL: Would it be possible to word the contracts in 
such a way that the State will bear the burden of the changes in 
rate? The contractor has to gamble on the prices, but the State can 
afford to take the risk of increase where the contractor cannot. 

Mr. Rossiter: Is the Department taking any stand upon di- 
rect roadways, especially where a road is not laid out at the present 
time? A captain who came back from France reported that they 
had a direct line of roads from town to town, running straight — 
through the towns. 

Mr. OtpEeR: Exact locations have been fixed only on a few 
roads. We have considered many suggestions for relocation. In 
the main, however, we cannot open up roads diagonally across 
farms. In regard to letting contracts in such a manner that the 
contractor would be relieved of changes in freight rates, last year 
we had a clause of that kind written in our specifications. 


NATIONAL DEPARTMENT OF PUBLIC WORKS 


A conference of technical societies held in Chicago in April, 
1919, adopted resolutions to the effect that all services of the na- 
tional government having to do chiefly with engineering and archi- 
tectural work for the use of the public should be grouped into 
a Department of Public Works. Mr. Edmund T. Perkins was the 
official delegate for the Illinois Society of Engineers. 


ENGINEERING LEGISLATIVE INFORMATION 


The Engineering Council has organized a national legislative 
and departmental service for furnishing information as to tech- 
nical matter on record in government bureaus, and also as to 
matters before Congress which involve engineering considerations. 
No charge is made for this service. Address the National Service 
Committee, the Engineering Council, 502 McLachlen Building, 
Washington, D. C. 
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THE UNIVERSITY AND THE ENGINEER 
BY PROFESSOR IRA 0. BAKER 


The University of Illinois is particularly glad to welcome 
the Illinois Society of Engineers, for you have been meeting 
here at intervals for about 34 years and we know that you are 
interested in what is going on here. The College of Engineer- 
ing has an enrollment of 1714 students. In 1914 we had about 
1200, and when we declared war with the Hun we had about 
1150. But this increased attendance has brought us some seri- 
ous questions. We have great difficulty to find instructors 
enough. In the College of Engineering we need 10 or 12 men; 
but we cannot get them because there is so much demand for 
engineers in commercial life and because we have not money 
enough to secure them when we find them. The amount we 
are paying for salaries now is only about 5% more than we 
paid 5 years ago, and we have 10% less staff than we had 3 
‘years ago. The older men on our staff are staying, partly be- 
cause of loyalty and partly because it is not easy for a man 
already rooted to pull up and go elsewhere. But the younger 
men, who are not rooted, are leaving, and that puts us in a 
serious situation. 

I ask your attention to the fact that the University of 
Tllinois is more than a teaching institution,—more than pro- 
fessors and students. We have gathered here a number of 
scientific bureaus and research organizations. In the College 
of Engineering we have the engineering experiment station, 
which has done some really notable work. It is not necessary 
to tell you about the noted researches that Professor Talbot 
has made on reinforced concrete and on stress in railroad 
track. The College of Engineering, with Mr. Layng, in co- 
operation with Professor Parr of the Department of Chem- 
istry, has completed an investigation concerning the coking of 
Illinois soft coal and the regulation of by products. It is 
probable that this means the beginning of a new industry in 
America. One of the latest things we are doing is making 
some experiments about hot air furnaces, under the direction 
of Professor Willard of the Mechanical Engineering Depart- 
ment, and he is getting some valuable results. The latest 
thing undertaken by the Engineering Experiment Stationfi is 
concerning the fatigue of metals. The Engineering Founda- 
tion, on consideration that we furnish facilities and the scien- 
tific staff, has agreed to spend $30,000—$10,000 for each of 
three years—in an elaborate investigation on fatigue of 
metals. Professor H. F. Moore of the Department of Theo- 
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retical and Applied Mechanics, is to direct the work. One of 
the things most encouraging to the University is that when we 
have a problem, it is not difficult to get industrial and com- 
mercial interests to co-operate. 


PRESIDENT’S ADDRESS 
. J. W. DAPPERT, PRESIDENT, 1919 


The years 1917-1920 have been among the most important 
and momentous years of American history. The United 
States of America and its people have been transformed from 
a quiet, peace-loving nation, intent upon her own affairs, to a 
nation of world-wide influence. In the great world war and 
readjustment to peace conditions, the engineers of the United 
States have had a very important function, and have _ per- 
formed their part of the work most admirably. To all mem- 
bers of our Illinois Society of Engineers who have been en- 
gaged in war-work in any manner or degree (and I think t hat 
includes all of us) praiSe and great credit is due. We have 
frequently done such war-work at a sacrifice in salaries, wages 
and advancement, for the good of our country. We number 
amongst our. members some of the brightest intellects in Amer- 
ica and in the world today, and our Society is proud of its 
membership, and proud of the part our members have taken 
_ in national affairs, during the months of the great struggle, 

and in the period of readjustment following the great war. 

There were amongst our members, two lieutenant colonels, 
five majors, six captains, eight lieutenants and seven non-com- 
missioned officers and men serving in the United States Army, 
and mostly overseas. There were also at least ten other mem- 
bers who were engaged in war work exclusively, or for the 
most part of their time during the conflict. Among these, one 
was president of the United States Housing Corporation, At 
least three others were engaged upon U. 8S. Army camps and 
cantonments, while a much larger number were engaged upon 
works and in engineering projects closely related to the army, 
and essential to the winning of the war. There were thus en- 
gaged indirectly, yet in a very essential manner, no less than 
221 other members of our Society. Also, our Society as an 
organization, subscribed $400 for Liberty Bonds and contrib- 
uted $200 to the Citizens Unit and the War Committee of Chi- 
cago Technical Societies, and our members in‘an individual 
capacity subscribed thousands of dollars to the::various Lib- 
erty Loans, and to the Red Cross and allied war relief ofgane 
izations. 

We ask all engineers and surveyors of the State to take 
notice of us, to investigate our claims and to come and join us. 
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We are not competitors of the national engineering societies, 
but we have our own important functions to perform as a 
State engineering society. Our Society is more like a com- 
munity organization, we can get to know each other, we can 
tell each other our troubles, and we can ask for assistance 
and information among ourselves. We fill a very proper place 
in the economic welfare of the engineering structure. Con- 
sider the small cost of $4 or $5 per year, and only $2 for 
affiliated membership, and compare that with the benefits de- 
rived. A member can find who among us are specialists in 
certain lines and can get help from them in solving his prob- 
lems. One additional duty that might be placed upon our sec- 
retary is that of maintaining a clearing house for this kind of 
work, to disseminate information, to bring together the mem- 
bers who know and the members who want to know. 

Another benefit to members is the making of acquaint- 
ances, and the cementing together in bonds of good fellowship 
of the engineers of the State and the country. By working to- 
gether, we enhance our value in the eyes of our employers. We 
gain more prestige and power with the public. We have more 
confidence in ourselves. The social contact and the mental 
stimulus gained at one of our annual meetings, and the gen- 
eral information and knowledge unconsciously absorbed, is 
alone worth all the cost, fees and dues required to carry along 
a membership. I find it worth a hundredfold the actual 
money cost to me. 

Then among the benefits, I call attention to the published 
papers, discussions and reports of our Society meeting, and of 
the half-score or more society exchange reports. In these you 
get all the latest ‘“‘kinks,’”’ newest methods and latest informa- 
tion covering a wide range of subjects in the engineering 
field. These reports and exchanges alone are worth a hundred 
fold the actual cost of membership. There is every argument 
why the young engineer, the new engineer and the older en- 
gineer needs our aid, our moral and material support, and 
every reason why, if he expects to progress, he should join our 
Society and become one of us. 


RESOLUTIONS ADOPTED AT THE 1920 MEETING 


1. Cooperation. The Illinois Society of Engineers will continue 
as a member of the General Committee of Technical Societies of Chicago 
and will cooperate as far as possible with that committee and with the 
other organizations comprising it. Further, the Society urges the 
General Committee to prosecute vigorously the following suggestions: 
A, arrange for competent and continuous representation at Springfield 
during the constitutional convention, and provide representation at 
committee hearings which have to do with engineering matters; 2, ar- 
range to have representation at all hearings and conferences on city 
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zoning; 8, arrange for a special committee to study the engineering 
license laws of the various states with the object of revising the I]li- 
nois engineers’ license law that it may be reciprocal with those of 
other states. : 

2. University of Illinois. This Society has always been deeply 
interested in the growth and development of the University of Illinois 
and is desirous of seeing it maintained at the high standard which has 
obtained in the past. Therefore the executive board is directed to ap- 
point a special committee to represent the Society -before the state 
officers at all hearings having to do with increasing the staff and oper- 
ating income as well as increasing the salaries of the members of the 
present staff who have so faithfully served the University and the 
youth of the state during the past years. 

3. Topographic Surveys. This society is convinced of the wisdom 
of rapidly completing the topographic map of Illinois and of the United 
States, as an essential preliminary economy in connection with road- 
building, river improvement, development of municipal water supplies, 
drainage of overflowed lands, and other important items of internal 
betterment. The society therefore recommends to the Governor and to 
members of the state legislature of Illinois that provision be made for 
a progressive increase in the rate of topographic mapping in coopera- 
tion with the Federal Government, with a view to completion of the 
work on or before 19382. 


REPORT OF THE SECRETARY 


The membership of the Society at the end of 1919 was 235, a loss 
of 22 since May, 1919. We have not heard of any loss by death, but 
one member has resigned and 15 were to be dropped for non-payment of 
dues during the past two years; in addition there are six members 
whose mail has been returned by the post office marked “address not 
known.” 

During the year, the Society has participated actively in some im- 
portant movements, including the following: In March, the president 
appointed Edmund T. Perkins as delegate to two meetings in Chicago: 
one to discuss the establishment of a Department of Public Works as 
part of the Federal Government, and the other that of the National 
Committee on Engineering Co- -operation. 

In November, the president appointed T. N. Jacob ae G. W. 
Pickels as delegates to the meeting of the National Drainage Congress, 
at St. Louis, November 11-13; with W. E. Putnam and E. E. R. Trat- 
man as alternates. In December, the president appointed C. D. Hill as 
delegate to the Chicago city zoning conference, December 16-17; with 
W. D. Gerber as alternate. In December, the president appointed C. G. 
Elliott as delegate to the National Public Works Conference at Wash- 
ington (January 13-15, 1920); with Isham Randolph as alternate. 

The annual volume of “Proceedings”? was well up to standard and 
had an exceptionally large number of advertisements. Three bulletins 
have been issued during the year, with information as to the Society’s 
work, and have been sent to some 600 engineers throughout the State. 

Exchanges of “Proceedings” have been made with the engineering 
societies of Connecticut, Iowa, Michigan, Minnesota, Ohio, Kansas and 
Wisconsin. No “Proceedings” have been received from the Indiana 
Society for two years. The Illinois Society’s ‘Proceedings’ have been 
sent to technical and public libraries as follows: 


American Engineering Library University of Illinois 
Western Society of Engineers University of Michigan 
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Cleveland Engineering Society University of Wisconsin 
Library of Congress University of Chicago 

U. S. Geological Survey Northwestern University 
Illinois State Library Purdue University 
Chicago Public Library Cornell University 

St. Paul Public Library Washington University (Mo.) 
John Crerar Library Valparaiso University 
New York Public Library Vanderbilt University 
No. Dakota Soc. of Engineers Milliken University 
Mass. Inst. of Technology. Armour Institute 

Rose Polytechnic Institute Lewis Institute 


The expenses have kept pretty close to the receipts, as economies 
have been counterbalanced by higher prices. The largest items are the 
“Proceedings,” bulletins and various printing matters, as shown by the 
accompanying financial statement. The Society being an incorporated 
body, the annual report of election of officers was filed with the County 
Recorder of Cook County, as required by law, the Society being reg- 
istered in that county. 


E. E. R. TRATMAN, Secretary and Treasurer. 


FINANCIAL STATEMENT, DECEMBER 31, 1919 
Balance in bank December 31, 1918 (exclusive of savings bank) $ 141.32 


Receipts 
AMET Pe UGS okies wen ee RR a Path $762.00 
CO PUUR say eon of CS ALES Sa Daa CA 87.00 
alent Drecccdinies: 5) Gewese a 5.50 
Advertisements ................- “RELI Un NaS SASL le ls aie 715.38 
PROP R COR PELL oe tear ee ramet ee A a $1569.88 
RATE CCID st ern ek ase iS $1711.20 
Expenditures 
Pritne- and distributine““Proceedings” 3)... 2h Ake A! $ 566.18 
Heimiiorsstationcry; bulletins,” etew. sa a. 235.54 
ELISE SS ce ceaoy Eiallaee 5 ei An i go Rye Se (Geli? 
eemEU EB SUMAOMm TCT Geert. cle oe. 0 0 Lari Oe NA Sechelt 31.02 
CO PRS MAL NAT GY, by SPS oR lps a ie ae AOE 9 SIO RU Se 1 Bld Rea 26.90 
Packing ang distributing exchanges.-...2520).k ek 25.75 
Stenographer’s report: 1919 meeting, Bloomington............000000000... 51.00 
Convention expenses; miscellaneous......................002.2-...22eeeeee eet 6.88 
ESE ale 2 Bk a0 2 Nea a cae ek. ce aa, a EDL, 18 et peat ke Ta Oo 19,15 
Draimace Section, expenses for 1918... a. 10.00 
Tickets to Citizens Unit: for 108th Engineers................00000000000.... 3.50 
SASL Tae aah ae oe AO 2 aa pie itis 6 AUN, SS Ger 2 ls 3a a SE 250.00 
eA TICOUS ete ule pra) So) ete aie Meee oN wd hae 15.10 
Ton CAD OTIOI LUT OS mints. 2 20 By Wena ee ek CT eee ae Lee $1813.34 
Pata lerTeCEL DERE tela eas eee eM Ns, AIRE tea 12 SUE 2 $1711.20 
Bank,palance, December 31,°1919.2...2..- 22... cies 0k dees $397.86 
meiner account, reserve: 201. ee ne 329.41 
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Total assets, December 81, 1919:...2.. 24. $1127.27 

Total assets, December 31, 1918..........2.20.0:ce0ceee 842.25 
Due from members in unpaid dues ($104 by 28 members for - 

1919; $106 by 15 members for 1918 and 1919) ........... $ 210.00 
Due’ from’advertisers...00 Se None 


PROCEEDINGS OF THE ANNUAL MEETING 


The 35th annual meeting was held Jan. 21-23 in the Engineering 
Building of the University of Illinois, at Urbana, I]]. 

January 21. Meeting called to order at 2 p. m. by the President, 
J. W. Dappert. After an address of welcome by Prof. I. O. Baker, and 
response by F. W. DeWolf, the annual presidential address was read by 
Mr. Dappert. Two papers were presented: “Dams at Jacksonville and 
Decatur,” by S. A. Greeley (read by R. S. Rankin), and “The Illinois 
Waterway” by M. G. Barnes (read by G. W. Pickels). The president 
appointed the following: Committee on nominations; F. C. Lohmann, 
G. W. Pickels, W. D. Gerber; Committee on resolutions, I..O. Baker, 
M. C. Sjoblom, E. Bartow. 

At the evening session a talk on “Modern Blue Printing Methods,” 
with moving pictures, was given by A. H. Hopkins, of the C. F. Pease 
Co., Chicago. TheDrainage Section, with G. W. Pickels in the chair, 
had the following papers: “Engineers’ Estimates for Tile Drainage,” by 
J. A. Reeves, and “Illinois Drainage Laws,” by E. A. Rossiter. 

January 22. After a paper on “The Illinois Engineers’ Licensing 
Bill,” by M. L. Greeley, a statement as to “Engineering Cooperation” 
was read by G. C. Habermeyer, in the discussion of which Mr. Holcomb 
explained the work of the American Association of Engineers, and Mr. 
Gerber explained the purpose of the General Committee of Technical 
Societies of Chicago. Then the chair was taken by F. C. Lohmann, as 
chairman of the Roads and Pavements Section, and a paper on “Specifi- 
cations for Brick Paving’ was read by M. B. Greenough. At the after- 
noon session other papers were read as follows: “Pavement Surfaces for 
Modern Traffic,’ H. J. Fixmer; “Impact Tests on Roads,” Prof. C. C. 
Wiley; “Good Appearance of Streets and Highways,” Prof. F. N. Evans, 
and “Construction of Concrete Roads,” K. H. Talbot (read by A. E. 
Holcomb). 

The business meeting was then held, at which the secretary pre- 
sented his annual report. The committee on nominations presented the 
following tickets, the figures indicating the votes cast by ballot: For 
president, F. C. Lohmann (19) and G. W. Habermeyer (9); for vice 
president, S. A. Greeley (21) and W. P. Bushnell (6); for trustees, G. 
H. Reiter (19), G. E. Burch (15), C. Older (12), M. L. Greeley (9). It 
was voted to hold the 1921 meeting at Chicago; no other place was nom- 
inated. The annual dinner was held at the Beardsley Hotel at 6:30, 
after which two illustrated addresses were given: “Engineering Prob- 
lems of Water Supply for the American Expeditionary Force in France,” 
by Lt. Cd. Edward Bartow, and “The Coal Problem, with the Handling 
and Storage of Coal,” by Prof. H. H. Stoek. 

January 23. Papers were presented as follows: “Sewerage Work at 
Fort Sheridan,’ H. R. Abbott; “Operation of Sewage Disposal Plants,” 
M. C. Sjoblom; “Imhoff Tank Operation,” W. G. Kirchoffer; “Storm 
Sewer Repairs at Danville,” H. E. Babbit. A talk on “Structural 
Materials in Illinois’’was given by F. W. DeWolf; and “Gravel Deposits 
of Illinois” by Mr. Leighton. President Dappert called on the new 
president, Mr. Lohmann, who made a brief address and then adjourned 
the meeting. 
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MEETINGS OF THE EXECUTIVE COMMITTEE 


A meeting of the Executive Committee for 1919 was held Jan. 21 
at the Beardsley Hotel, to consider the report of the secretary and treas- 
urer. Plans were discussed for cooperation with other societies and for 
increasing the activities of the Society. A meeting of the Executive 
Committee for 1920 was held at the Engineering Hall after adjourn- 
ment on Jan. 23, at which E. E. R. Tratman was elected secretary and 
treasurer, with salary of $250, as before. 


CONSTITUTION AND BY-LAWS (Revised 1918) 


ARTICLE J—NAME 
This association shall be called the Illinois Society of Engineers. 


ARTICLE JJ—OBJECTS 


The objects of this Society are the encouragement of professional 
improvement and of goodfellowship among its members by meetings for 
the presentation and discussion of papers on scientific and other kindred 
topics pertaining to engineering, and the discussion of such other sub- 
jects as may be of interest to its members; the publication of such parts 
of its proceedings as may be deemed expedient; and the collection and 
preservation of books, maps, drawings, and other articles of value to the 
profession represented in its membership. 


ARTICLE ]]]—-MEMBERSHIP 


Section 1.—The membership of the Society shall consist of Members, 
Honorary Members and Affiliated Members. Members shall constitute 
the corporate membership of the Society and shall have the exclusive 
right to vote and hold office in the Society, but members of all grades 
shall have the right to vote and hold office in the various sections. 


Section 2.—A Member shall be a person qualified either by education 
or experience to design, execute or maintain works of .an engineering 
or public character. 


Section 3.—An Honorary Member shall be a person of acknowledged 
eminence in some branch of engineering or science related thereto, or 
who has rendered some special service to the engineering profession or 
this Society. He may be elected to such membership by unanimous ballot 
of all the members, not less than twenty in number, present at any reg- 
ular meeting of the Society. 


Section 4.—An Affiliated Member shall be a person who may not be 
qualified for membership under Section 2, but who is interested in mat- 
ters relating to engineering work or who is interested in the manufacture 
and sale of supplies and materials used in engineering construction or 
who is a student in residence in a college of engineering of recognized 
standing. 


ARTICLE [V—ADMISSIONS 


Section 1.—Each candidate for membership shall make application 
in writing to the Secretary on a printed form provided therefor by said 
Secretary. Such application shall give the name, age, place of birth, 
residence, present occupation and the nature and extent of professional 
services of the applicant and must give personal reference to three en- 
gineers, preferably members of the Society. Each application for mem- 
bership shall be accompanied by the admission fee, which will be refund- 

ed if the applicant is not elected. 
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Section 2.—Application for transfer from Affiliated Member to 
Member shall be made in writing to the Secretary. Such application 
shall state fully the professional service upon which the request is based. 
No admission fee shall be required for such change in grade of member- 
ship. 

Section 3.—Whenever any application for membership or transfer 

in grade is received by the Secretary, a copy thereof shall be submitted 
to the members of the Executive Board within one month from date of 
receipt. It shall be the duty of each member of the Executive Board 
within ten days from the receipt of the copy of any application, to-send 
his vote upon the election to the Secretary. A majority of votes in the 
affirmative shall elect the applicant to membership. The Secretary shall 
include in his report to the Society the names and post office addresses 
of all persons elected. 
; Section 4.—A member of any grade may resign his membership by a 
written communication to the Secretary, who shall present the same to 
the Executive Board, when, if all dues shall have been paid, the resigna- 
tion may be accepted. 


ARTICLE V—DUES 


Section 1.—The admission fees and annual dues for the various 
grades of membership in the Society shall be as follows: 
Annual Dues 


Entrance First Succeeding 


Fee Year Years 
Honorary: Member. ()20)) co ae ee none none none 
MEO mb Ors face Le al ce nee Sa Re or $3.00 $2.00 $4.00 
Affiliated; Members 44.4 (oe ae $2.00 none $2.00 


Section 2.—The annual dues are due and payable in advance. 

Section 8.—Members whose dues are in arrears for one year shall 
receive the annual “Proceedings” of the Society but shall not be entitled 
to the “exchange proceedings” provided by arrangement with other so- 
cities. 

Section 4.—Members whose dues are in arrears for two years and 
who offer no explanation for such delay shall be dropped from member- 
ship, provided, however, that the Executive Board shall have authority 
to remit such back dues and to continue such membership when in their 
opinion such action is justified by circumstances. 


Section 5._-Every person admitted to membership in the Society 
shall be liable for the payment of all dues until he shall have resigned or 
have been dismissed by action of the Executive Board. 


Section 6.—The fiscal year shall be coincident with the calendar 
year. 


ARTICLE VJ—OFFICERS 


Section 1.—The officers of this Society shall be a President, a Vice- 
President, a Secretary-Treasurer and four Trustees. 


Section 2.—The officers of the Surveying Section, Drainage Section 
and Structural Section shall each consist of a chairman, and three trus- 
tees, who shall constitute its Executive Committee. The officers of the 
Sewerage Section and the Road and Pavement Section shall each con- 
sist of a chairman, two vice chairmen and four trustees, who shall con- 
stitute its Executive Committee. 


Section 3.—The officers of any committees shall be appointed by the 
President. 
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Section 4.—The management of the Society shall be vested in an 
Executive Board, consisting of the President, Vice President, Secretary- 
Treasurer, four trustees, the chairmen of the sections and the two latest 
Past Presidents. 


ARTICLE VIJJ—ELECTION OF OFFICERS 


Section 1.—The officers of the society shall be corporate members 
and residents of the State of Illinois. They shall be elected by ballot by 
the corporate members during the annual meeting; and shall hold office 
until their successors have been elected, except the Secretary-Treasurer, 
who shall be elected annually by the Executive Board. 


Section 2.—The President and Vice-President shall hold office for 
‘one year, and the Trustees for two years, two being elected each year. 


Section 3.—The members of the Executive Committee of each. Sec- 
tion shall be members of that section. They shall be elected by ballot by 
the members thereof at the annual meeting of the Society. 


Section 4.—A vacancy occurring in any office in the Society may be 
filled by appointment by the Executive Board. A vacancy occurring in 
any office in a section may be filled by appointment by the Executive 
Committee of that Section. 


ARTICLE VIJJ—DUTIES OF OFFICERS AND COMMITTEES 


Section 1.—The President, Vice-President and Secretary-Treasurer 
shall perform the duties usually pertaining to their several offices. The 
President shall preside as Chairman of the Executive Board and the Sec- 
retary shall act as Secretary of the Board. 


Section 2.—As Secretary, the Secretary-Treasurer shall be custodian 
of all the property of the Society and shall deliver all such property to 
his successor. He shall prepare an annual report concerning the affairs 
of the Society. He shall record the proceedings and discussions of the 
meetings and shall prepare a copy of them for the Executive Board. He 
shall be ex-officio librarian of the Society and as such shall collect and 
preserve all books, pamphlets, papers, and documents belonging to the 
Society and upon retirement from office he shall deliver all such prop- 
erty to his successor. : 

Section 3.—As Treasurer, the Secretary-Treasurer shall keep an 
account of the financial affairs of the Society and shall render a financial 
report of all receipts and disbursements at the annual meeting. He 
shall pay only such orders as are signed and approved by the President. 


Section 4.—The Executive Board shall audit the accounts of the 
Treasurer before each annual meeting and shall render a report thereon 
to the Society at the annual meeting. The Executive Board shall be 
vested with the general conduct of the affairs of the Society and shall act 
on all matters concerning the Society between the annual meetings. It 
shall approve the execution of all contracts and the expenditures of all 
moneys. 

Section 5.—The officers of the sections and committees shall be re- 
sponsible for the programs of papers and discussions for their respective 
sessions, but all such programs shall be submitted to the Executive Board 
for approval. The Executive Board shall supervise the arrangement of 
the general programs for the meetings and of all committee and section 
programs, and shall set apart a certain time for their proper presenta- 
tion of the latter to the members. 

Section 6.—The Executive Board shall have the authority to create 
new sections or to discontinue any section whenever the Society will be 
benefited thereby. 
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ARTICLE I1X.—SECTIONS AND COMMITTEES 


Section 1.—Following the annual meeting there shall be appointed 
such committees as the Executive Board may deem advisable and neces- 
sary. 

Section 2.—It shall be the duty of such committees to collect facts, 
figures and items of interest in their respective departments, and make 
a report to the Society at the next annual meeting. 

Section 3.—To facilitate the study and discussion of special 
branches of engineering the following sections are created: 1, Surveying 
Section; 2, Drainage Section; 3, Structural Section ; 4, Sewerage Sec- 
tion; 5, Road and Pavement Section. 

Section 4.—Each section shall have the right to adopt rules for the’ 
transaction of its meetings, such rules to be subject to approval by the 
Executive Board of the Society. 

Section 5.—No indebtedness shall be incurred by a Section without 
the permission of the Executive Board of the Society. 


ARTICLE X—PUBLISHING ANNUAL REPORTS 
The Executive Board shall compile and publish the annual report of 
the transactions of the Society. It shall include in this report all items 
of general interest in the proceedings, and such other matters as may 
seem advisable. 


ARTICLE XI—COMPENSATION FOR OFFICERS 
The Society may provide for the compensation of its officers for their 
services whenever deemed advisable, except that the compensation of the 
Secretary-Treasurer shall be fixed annually by the Executive Board. 


ARTICLE XIJ—AMENDMENTS 


All propositions for amendments to this Constitution shall be sub- 
mitted in writing to the Executive Board for its review. The amend- 
ment, together with the report of the Board, shall be submitted to the 
Members within 60 days for a letter ballot. An amendment shall be de- 
clared adopted if the affirmative votes represent two-thirds of the total 
number of votes cast, not less than 50 members voting. 


BY-LAWS / 


Section 1—The annual meetings of this Society shall be in such 
place as shall be determined by the Society at each previous meeting, and 
at such time in January as shall be determined by the Executive Board. 
The Executive Board shall notify each member of the Society at least 
twenty days before the date of the annual meeting. 

Section 2.—Ten members shall constitute a quorum for the trans- 
action of business. 

Section 3.—The meetings of this Society shall be governed by 
‘Roberts’ Rules of Order.” | 

Section 4.—The order of business shall be fixed by the Executive 
Board. 

Section 5.—A record of all donations to the Society, whether in 
money, books, maps, models, or other articles of value, with names of 
donors, shall be entered by the Secretary in a book provided for that 
purpose. 

Section 6.—These By-Laws may be amended by a two-thirds vote of 
the members present at any annual meeting, not less than fifteen mem- 
bers voting. 
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REPORT OF COMMITTEE ON COOPERATION 


Individuals cooperating -secure results impossible to se- 
cure by independent effort. One person may cooperate with 
each of several groups which are attempting to accomplish 
the same or different things. Various groups may cooperate 
on one or several enterprises. Many members of this society 
belong to one or more non-technical societies and many belong 
to other technical societies. About 20% are members of the 
American Society of Civil Engineers. Many belong to the 
American Association of Engineers, a welfare organization 
recently organized on account of the neglect of welfare work 
by the older engineering societies. The membership of this 
new organization is increasing very rapidly. The American 
Society of Civil Engineers, the American Society of Mechan- 
ical Engineers, the American Institute of Electrical Engin- 
eers, the American Institute of Mining and Metallurgical 
Engineers and the American Society for Testing Materials 
have cooperated on certain specific technical matters. During 
the past few years they have cooperated in supporting the 
Engineering Council and through this council as well as indi- 
vidually are devoting more attention to welfare problems. 
There is now a demand from members of the organizations for 
closer and more effective cooperation. 

A plan of cooperation under consideration by the above 
societies provides for societies such as this to have a part in 
the affairs of a joint national society which would consider 
national matters of public welfare. The component parts of 
this national organization would be: First, Local affiliations, 
preferably under the auspices of local engineering societies or 
clubs, as follows: A, Local associations or sections of the na- © 
tional engineering or technical societies; B, local engineering 
societies; and C, other local engineers and members of allied 
technical professionsand associates. Second. A _ national 
council, consisting of.representatives of national engineering 
and technical societies and of representatives of local, State, 
or regional affiliations or organizations. The pruposed dues 
for societies such as this are $1 per member, and representa- 
tion proposed would be one person for a membership between 
100 and 1000. 

In 1909, the Illinois Water Supply Association was 
formed. In 1914 the members formed the Illinois Section of 
the American Water Works Association. The members of 
this section pay the regular dues of the national. association 
and the section is allowed a certain maximum percentage of 
the amount contributed by its members for local expenses, 
stamps, notices of meeting, operation of lantern, etc. Many 
who were members of both organizations in 1914 have since 
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paid dues to one Society instead of two. Some of those who 
were members of the Illinois Water Supply Association 
only, became members of the national organization. Those 
who lived out of the state and who would not pay more than 
they had in the past for dues did not join the American 
Water Works Association. 

During the war, engineering societies of Chicago and vicin- 
ity cooperated. There were 13 sections of national societies, 
two state societies and three local societies in the organization. 
Later, the Western Society of Engineers thought that much 
good could be secured by cooperation in times of peace, and 
they were successful in securing thousands of additions to 
their membership. 

It would appear from the experiences of others that for 
the Illinois Society of Engineers the most effective method of 
cooperation would be to secure additional members, especial- 
ly of mechanical, electrical and possibly mining engineers. 
There is apparently opportunity for securing many additional 
young members in civil engineering. Comparatively few of 
the members joining the American Society of Civil Engineers 
are members of this Society. It would appear to be good 
policy to join with other societies cooperating in work in 
which we are especially interested. A national organization 
would appear preferable. There appears, however, little ad- 
vantage in forming an Illinois Society of Engineers section 
of a national organization where each member becomes a full 
member of that national organization. 

Members of this society are at work as members of na- 
tional societies on problems of cooperation. Professor Newell 
is President of the American Association of Engineers and J. 
W. Alvord is a member of a committee of the American Soci-. 
ety of Civil Engineers appointed to consider a report on pro- 
posed cooperation. In cooperating with any national society 
we should consider whether we are primarily an organization 
interested in welfare, social or technical: matters. We should 
consider proposals for cooperation of national societies and 
give suggestions should they not meet with the approval of this 
society. : 

J. G. MELLUISH (Chairman), J. A. HARMAN, G. C. HAB- 

ERMEYER, W. W. DEBERARD, ISHAM RANDOLPH. 


REPORT: ON COOPERATION WITH THE GENERAL 
COMMITTEE OF TECHNICAL SOCIETIES 


Since the war this organization has changed its name to 
the General Committee of Technical Societies of Chicago. The 
Illinois Society of Engineers should continue its membership. 


REPORT ON CITIZENS AONE PLAN CONFERENCE Paty 


There is an opportunity for all societies to cooperate through 
this General Committee in the development of a keener ap- 
preciation by citizens of the work of the engineer and also in 
the development within the engineer of a keener sense of his 
civic and political responsibility. A study of the various pro- 
posals offered at the constitutional convention with recom- 
mendations to the engineers of the state, together with the 
preparation of a new or revised engineers license law are 
activities which can well be undertaken by the committee. 


W. D. GERBER, Delegate. 


DISCUSSION 


Mr. LOHMANN: We need first to stimulate interest in our 
Society and next to enlarge our membership. There is a very 
wide field throughout the State, but we need to advertise our 
Society, which we have not done in the past. Nobody knows 
of the Society except at the time of its annual meeting. 

THE SECRETARY: That is not quite correct. Letters, ap- 
plication blanks and our occasional Bulletins are sent to about 
600 engineers outside of our membership list. 

MR. ROSSITER: For years the engineers in the employ of 
the city of Chicago pleaded for a decent salary. They saw 
that the bricklayer, hod carrier and driller could get their 
raise if the union went after it, so the city hall engineers joined 
the union. When a mayor, a governor or the President of the 
United States wants a commission to conduct a strictly en- 
gineering enterprise he appoints business men and lawyers. 
They hire the engineer. Is a drainage commissioner, a sewer 
commissioner or a superintendent of highways selected as an 
engineer? No; he hires the engineer, and it seems to me that 
the engineer should wake up and become the director of 
affairs instead of the hired man. 


REPORT ON CITIZENS ZONE PLAN CONFERENCE 


This Chicago conference was held Dec. 16 and 17, 1919, 
and was composed of delegates from more than fifty civic or- 
ganizations, including the Chicago Association of Commerce, 
the Real Estate Board, Illinois Manufacturers Association, 
various architectural and engineering societies, women’s clubs 
and improvement associations. The conference met in five 
sessions, and was addressed by such experts as: Robert H. 
Whitten, advisor, City Plan Commission, Cleveland; Herbert 
S. Swan, secretary, New York Committee on Districting; Ed- 
ward M. Bassett, New York; Harland Bartholomew, city plan 
engineer, St. Louis; Thomas Adams, housing and planning ad- 
visor, Conservation Commission, Dominion of Canada; Ed- 
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ward H. Bennett, architect and city planning expert, Chicago, 
and C. B. Ball, chief sanitary inspector, city of Chicago. The 
various addresses and discussions set forth the merits of 
zoning not only as a measure of protection for residential dis- 
tricts from the nuisances of objectionable industries, but in a 
more material way as stabilizing real estate values and mak- 
ing ample provision for the development of industries and 
business in the cities where zoning is in effect. 

The legislature of Illinois has recently enacted a law pro- 
viding for zoning in cities of Illinois. In the opinion of the 
experts who addressed the conference this law is defective, as 
it encourages piecemeal zoning; that is, it provides that any 
portion of any city may be created into a zone having certain 
restrictions as to use, height and area of buildings, and pro- 
vides further that no ordinance providing for such restriction 
shall be valid without a public hearing, of which all persons 
owning property within the district shall have formal notice. 

It is the opinion of the above experts that it is impossible 
to plan successfully the zoning of portions of a city without 
taking into consideration the whole city and its environs, and 
that any attempt to create separate independent zones in dif- 
ferent parts of a city without a comprehensive plan would be 
futile. Those who were familiar with the legal principles in- 
volved held that such an attempt would fail if tested in court 
on the ground that the legislation was discriminative. It was 
the opinion that any effective zoning law must be based upon 
police power and must cover the entire city, and while it is 
possible to create districts with different restrictions as to 
buildings and their use the same kind of restrictions should 
be applied to the same kind of districts anywhere within the 
Ci 

It is believed that the principle of zoning can be applied 
to small cities and villages with the same degree of benefit as 
it can be applied to larger cities, and that it is for the interest 
of the inhabitants of all municipalities within Illinois to give 
serious consideration to the problems involved, to take ad- 
vantage of the present law to the extent of appointing com- 
missions to make studies and surveys of existing conditions, 
and to make application to the legislature for such changes of 
the law as are necessary to carry out its purposes. 


C. D. HILL, W. D. GERBER, Delegates, 


LICENSING OF ILLINOIS SURVEYORS 
BY M. L. GREELEY 


The surveyors of Cook County have for many years felt 
the need and desirability of a registration law, licensing sur- 


LICENSING OF ILLINOIS SURVEYORS 29 


yeyors. Many attempts have been made in the last\30 years 
to obtain a registration act covering the State of Illinois, but 
have always been defeated because of the antagonism of the 
down-state surveyors and engineers. 

Last year, the Surveyors Association of Cook County 
presented a bill for the registration of surveyors in all coun- 
ties of over 250,000 inhabitants, which limited the scope to 
Cook County. This bill had the hearty endorsement of the 
Cook County recorder, the chief examiner for the Torrens 
system in Cook County, and the president of the Chicago 
Title & Trust Co. It received almost no opposition during its 
progress through the two houses and became a law on June 28. 
We had expected the operation of the law would be admin- 
istered by the State Department of Education and Registra- 
tion, but as the law only affected one county, the Department 
declined to function, so the operation was put in the hands of 
the recorder of Cook County. The bill provided for an exam- 
ining and registering board of three members, the recorder 
being ex-officio chairman and member. The other two mem- 
bers must be land surveyors and be appointed by the county 
judge. 

(Sec. 11). The Board is given the power to revoke a 
certificate of registration for (a) obtaining a certificate by 
fraud or misrepresentation; (b) incompetency or careless- 
ness; (c) misuse of seal. This gives the Board the oppor- 
tunity of weeding out incompetents after due public hearing. 
(Sec. 16). The law permits the surveyor to take evidence 
under oath of witnesses in establishing any fact of any sur- 
vey. He may take and attest by his seal the acknowledg- 
ments of plats and other documents relating to real estate. — 
(Sec. 17). All plats and certificates thereto under the hand | 
and seal of a licensed surveyor shall be received in evidence 
in all courts in this state and shall be entitled to be recorded in 
the county wherein the land affected thereby lies. (Sec. 18). 
The Board shall issue permits to surveyors of other states to 
practice within counties affected by this act, when they pre- 
sent credentials showing that they have been registered under 
laws of their own states. The Board extended the privilege of 
obtaining a license without examination to surveyors of other 
counties than Cook county upon proof that they had been es- 
tablished in business as principals for five years. 

The sponsors of this law feel that it gives a dignity and 
recognition to the profession of surveying which it has not 
engaged heretofore. The fact that the plats and certificates of 
a licensed surveyor are admissible in evidence in all courts 
without his having to prove them in person is a distinct ad- 
vantage and puts him on an equality with the county sur- 
veyor. 
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In a number of states registering laws have been enacted 
in which the surveyors have been included with the archi- 
tects and civil engineers. This is always to the disadvantage 
of the surveyors. In no case so far as I know are they rep- 
resented on the board of examiners. This the surveyors of the 
Cook County Association believe is a serious mistake, as the 
engineers and architects are not informedas to the needs and 
requirements of the surveyor’s profession, nor are they in- 
formed as to the laws, rules and methods governing survey- 
ing, and therefore are not qualified to pass on their compe- 
tency. We object to being included in the legislation instigat- 
ed by engineers, and not recognized in its drafting and admin- 
istration ; it is like taxation without representation. 

I recently called at the headquarters of the Western So- 
ciety of Engineers to see the laws of various states on the reg- 
istration of engineers and surveyors, only to find that they did 
not have them in their files. That society has commodious 
quarters and a large library but it had never occurred to them 
to compile the laws of the country controlling the engineers’ 
activities. I found in an engineer’s office a draft of a uniform 
law for registering architects, engineers and surveyors, drawn 
by a committee of 15 members from the Engineering Council. 
This law, i. adopted by the Council, it is proposed to have in- 
troduced and passed by all State legislatures. The engineer 
who was chairman of the committee told me the personnel of 
the committee represented all sections of the United States 
from the Atlantic to the Pacific and they had spent 15 months 
in drafting the bill. They had consulted many others about 
its provisions and he was satisfied that they had finally de- 
vised an ideal law which, if paSsed, would work to the advan- 
tage of all concerned. - 

He assured me the surveyors were well taken care of. 
1 asked if there were any surveyors on the committee? No, 
there were not. Did the committee consult any surveyors 
while drafting the law? No, they did not. In the law as 
drafted, was any provision made for surveyor members on the 
examining board? No, there was not. He did not know that 
there was such a body as the surveyors’ association of Cook 
County. He had never seen the law passed last June by the 
Illinois General Assembly, registering surveyors in Cook 
County. And yet he thought his committee had given the 
surveyors a square deal. Section 16 of this proposed bill reads 
as follows: J 

“Land surveying as covered by this act refers only to the 
surveys for the determination of areas or for establishing or 
reestablishing land boundaries and subdivision of land. 
Nothing in this act shall be construed as prohibiting registered 
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engineers or registered architects from making land surveys 
where such surveys are essential to engineering or architectur- 
al projects.” 

This sems to give the engineers and architects the right 
to make land surveys. This-the surveyors object to, feeling 
that neither profession is qualified to do so. The exception 
should be that engineers and architects are not prohibited 
from running lines or levels required in the projects they are 
engaged in, but the establishing of the property boundaries 
should be made by a registered land surveyor. lf this bill is 
adopted by the Engineering Council it is probable that they 
will ask for the endorsement of this Society, and it is my hope 
that the Society will then help the surveyors to get a square 
aeal, which they are not getting in the bill as drafted. I think 
the surveyors are largely responsible for this attitude of the 
engineers in ignoring them, as they have not been sufficiently 
aggressive in asserting their own rights and responsibilities. 


PAVEMENT SURFACES FOR MODERN TRAFFIC 
BY H. J. FIXMER 


The design of pavement surfaces for modern traffic 
merits more careful attention than is generally given to it. 
The value of the pavement to the users must be considered of 
paramount importance. The ideal pavement surface must 
prove safe and comfortable to use, must be truly economical 
and present an agreeable appearance. We must consider not 
only the effect of the traffic on the pavement, but the effect of 
the pavement surface on the user. We must design our pave- 
ment surfaces to fit the needs of the traffic. A pavement is 
judged by its surface. 
| There are three general ‘classes of traffic: pedestrian, 
horse drawn and motor. In some instances one or possibly 
two classes of traffic may be ignored, but in the typical town 
or city street all classes must be given due consideration. 
Since all these classes have a right to use the street, the ideal 
pavement must be designed to afford each class the maximum 
comfort and safety without interfering with the right of com- 
fort and safety of the others. On a given street the relative 
importance of the various kinds of traffic must be determined. 
Since horse drawn traffic is slowly but surely decreasing, less 
attention need be given to accommodating this traffic. Modern 
traffic may he consideredto consist of pedestrians and motor 
driven vehicles. 

Provision must be made for pedestrian traffic at all 
street, alley and private driveway crossings. Comfort and 
safety are secured by eliminating steps as far as possible, 
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avoiding gutter openings in the path of traffic, providing a 
smooth surface as nearly straight and level as practicable, and 
keeping the crossing clean and dry. 

Considerable study has been given this subject in Chicago 
in recent years, and it is believed successful if not ideal re- 
sults have been achieved. On streets designed by the writer 
the usual step from the abutting sidewalk to the pavement 
surface has been eliminated at all alley, private driveway and 
street crossings in residence districts. On business or 
through traffic streets, considerations of safety and the great- 
er importance of vehicle traffic modify the general plan. On 
all street, alley and driveway crossings along such a street the 
pavement is built even with the sidewalk for a distance of at 
least 6 ft. nearest the building line. A step of from 5 to 7 
in. is made at the curb adjoining the crosswalk crossing the 
busy street. By eliminating the steps along the street the 
maximum pedestrian traffic is accommodated with little inter- 
ference with the comfort and safety of the slow moving cross 
vehicle traffic. 

The step at the crosswalk crossing the business street 
permits the pavement surface to be carried through on a 
nearly level grade, which accommodates the maximum vehicle 
traffic. The presence of the step tends to cause the pedestrian 
to hesitate (and look) before crossing the busy street. Where 
the street is of unusual width or carries a great volume of fast 
moving traffic a safety island is often built, being usually 4 ft. 
wide and 6 in. above the pavement surface. Where two car 
line streets intersect, the usual step at the crosswalk is elim- 
inated, since all vehicle traffic must slow down in crossing, and 
because the large pedestrian traffic at this location demands a 
comfortable crossing. Where a vehicle is traveling less than 
15 miles per hour the slight raise in the pavement surface 
occasioned by the so-called “flush crosswalk” causes no incon- 
venience or noticeable jar. 

The matter of a smooth surface at street crossings was 
early recognized. In the old granite block pavement crossing 
slabs were laid. In the old macadam pavement brick cross- 
walks were built. -In the typical village or small town the 
first street; improvement generally consists- in building a 
plank, stone or concrete crosswalk. Time has proved them 
very undesirable as t hey soon become uncomfortable and even 
dangerous to vehicle traffic. Since modern vehicle traffic re- 
quires a smooth surface, it is found that a modern pavement 
agreeable to such traffic is satisfactory to foot traffic. 

The crossing should be as level as is consistent with the 
contour of the pavement and with surface drainage. ‘This 
means a fairly flat crown. The crossing should be clean and 
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dry. By reason of paving the crossing even with the side- 
walk, with a low crown and slightly increasing the slope of 
the gutter away from the crossing, the crossing keeps clean 
and dry automatically. Where a step is necessary it is a re- 
finement worth while to increase the gutter slope across the 
crosswalk to enable the gutter water to pass without deposit- 
ing any refuse at the crossing. . 


Little consideration is now given to horse drawn traffic 
in the city except at grades and at localities of heavy trucking. 
The horse is little used for pleasure driving and since he 
travels slowly the demands of comfort and safety are of little 
weight. For horse drawn traffic the pavement surface should 
be fairly smooth, non-slippery and on all grades and loading 
areas afford a good foothold. A resilient surface is recognized 
as better for the horse, but since he is gradually disappearing 
from general use it is advisable, as a general rule, to ignore 
his peculiar needs. Motor traffic, both pleasure and trucking, 
is the type of vehicle traffic we must design our pavements to 
meet. Comfort and safety must be secured. The surface 
should be smooth, of adequate width and affording low tract- 
ive resistance. It should have a low crown, easy grades, easy 
turns and an agreeable appearance. 

A smooth surface implies freedom from surface irregu- 
larities such as appreciable joints and cracks; uneveness due 
to surface wear or disintegration; uneveness due to debris 
dropped or accumulated, settlement of the structure under- 
neath, and contour unevenness due to raised crossings, 
change of grade, and crown slope not adapted to the location. 

Width is usually determined by the amount of money 
available rather than a careful analysis of the amount, kind 
and speed of the traffic expected to use the pavement. Sub- 
soil drainage, preparation of the subgrade and design of the 
pavement structure are distinct from the design of pavement 
surfaces, but their function is to secure and maintain a 
smooth surface. To have a good surface the pavement must 
be properly repaired, maintained and cleaned. The impor- 
tance of cleanliness is obvious in the city, but it is likewise 
important on country roads, from other than reasons of sani- 
tation and appearance. A clean surface, being non-slippery, 
promotes safety. Recent experiments have shown that irreg- 
ularities of surface due to unevenness and foreign material 
dropped by passing vehicles or even accumulated refuse, in- 
duce, by increased impact, excessive strains in both the sur- 
face and pavement structure. A pavement properly main- 
tained and cleaned, apart from increasing its life, safety, com- 
fort and agreeableness to the user, can carry at least twice the 
load that a neglected surface can. 


34 ILLINOIS SOCIETY OF ENGINEERS 


A pavement should have as low a crown or cross slope 
as conditions will permit in order to encourage full use of the 
surface width. At intersections the crown should be carried 
through without inconvenience to the vehicle traffic on the 
more important street. The character of the surface should 
be varied to suit special conditions. In front of schools, 
libraries and hospitals a quiet surface is appreciated. On 
grades a surface that will give good traction, and possibly 
good foothold, is needed. At turns where proper eleva- 
tion cannot be secured it is often advisable to use a gritty 
surface and keep it clean. In other words, on any improve- 
ment the character of the surface, like the depth and strength 
of the pavement structure, must be adapted to the locality 
and to the requirements of the users. Large radius corners 
should be used, as they promote safety,-reduce congestion, 
reduce curb breakage and add to the comfort of the user. 
Abrupt changes in grade should be connected by vertical 
curves. Horizontal curves to be of large radius on through 
streets and properly eased at the tangents. Proper lighting, 
tree planting and street and route markers, add to safety, 
appearance and comfort. 

Pavements that have a smooth surface, or can be easily 
maintained and cleaned, may be arranged in the following 
order: 1, sheet asphalt on concrete base. 2, asphaltic concrete 
on concrete base. 3, brick with asphalt filler and concrete 
base. 4, concrete with asphalt filled joints and cracks. 5, 
creosoted wood blocks as usually laid. 6, sandstone blocks 
with grout filler. 7, granite block with bit mastic filler. 
8, brick or granite with grout filler. 9, brick or granite with 
tar filler, 10, asphalt macadam; 11, waterbound macadam. 
12, clay gravel surface. The foundation structure should be 
designed to fit the traffic and character of the sub-grade. Its 
function is to support the surface. The surface should be de- 
signed to fit the needs of the location and the users. And 
these needs are, may it be repeated, comfort, safety and ap- 
pearance. 


IMPACT TESTS ON ROADS 
BY C. C. WILEY 


There is probably no detail of pavement design receiving 
anything like the attention at the present moment that is be- 
ing given to the determination of the thickness and make up 
of the slab. This is as it should be, for by building too lightly 
we can waste enormous sums in maintenance and recon- 
struction and by building too heavily we can work another 
great waste in time, labor, materials and equipment at a time 
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when they can ill be spared. And since the cost of right of 
way, grading, etc., is nearly independent of the pavement de- 
tail it is evident that aside from the width of slab it is the 
thickness that controls the expense. 

Impact allowances on highway bridges are generally de- 
termined by the same rules as for railroad bridges, and the 
question might well be raised as to whether our highway 
bridge designs may not need some revision in view of the re- 
sults being obtained on the actual impact of moving loads on 
highways. With present speeds, loads and prices, design of 
pavement becomes important, and the U. S. Bureau of Public 
Roads has undertaken the study of impact on roads. : 

If we assume that a subgrade is incompressible, then the 
only result of a load is to put compression into the slab, but if 
the subgrade is compressible, or for any reason fails to sup- 
port the slab, then internal bending stresses are set up whose 
magnitude is denendent on the amount of load, the thick- 
ness and character of the slab, and the conditions of support. 
For simple beams and slabs the solution is not difficult, but for 
the complex conditions affecting a pavement recourse must 
be had to tests to determine the factors. Numerous measure- 
ments were made but the most significant is that with a wheel 
load of 8500 Ib on an 8-in. concrete pavement supported on 
a subgrade of wet clay of low bearing capacity the fiber 
stress in the concrete amounted to but 34 Ib per sq. in. or 
about 1-15th of the ultimate strength of the concrete. This 
load is about equivalent to that of the rear wheel of a 514- 
ton truck. If this is true, is it necessary to build a slab 
8 in. thick? If not, why do we do it? If it is, impact must 
be the answer, at least to a considerable extent. Specific 
problems before the investigators are: (a) The amount of 
impact delivered to the road surface by different vehicles 
under different conditions, and (b) The effect of this impact 
on different types of road surfaces. 

A concrete box was built into the road, in which was 
placed a contrivance similar to a hydraulic jack, the plunger 
of which carried a plate to receive the truck wheel. Auxiliary 
parts enable the front wheel to be carried over this plate and 
then cleared so that the impact from the heavier rear wheel 
would be secured. To measure the impact, cylinders of pure 
copper were used, carefully machined to 14x14 inch, specially 
heat treated and calibrated in a testing machine. 

One of these cylinders was placed under the plunger of 
the jack which received the impact of the wheel, and then the 
deformation of the cylinder was accurately measured. Know- 
ing the static load to give various deformations, these meas- 
urements indicated the impact load in terms of the static 
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load. In some instances the wheels were permitted to drop 
abruptly onto the plunger plate, in others obstructions were 
placed on the plate and run into by the wheel, and in others 
wedge-shaped plates were used, the wheels either being per- 
mitted to run over the wedges or to jump onto them from a 
take-off, thus simulating the running through or.dropping into 
a depression with sloping sides. 

The frame, motor, body, and load of the truck rest on 
springs supported on the axles and is here termed a “sprung” 
load. The weight of the axles themselves, lower parts of the 
springs, the wheels and part of the drive mechanism is car- 
ried directly to the road without the intervention of springs 
and is termed the “unsprung” load. When unloaded a spring 
has a certain neutral shape. As load is applied it is deformed, 
having a tendency to come back to neutral shape. 

A wheel dropping suddenly into a shallow depression will 
strike with the full effect of the unsprung weight backed by 
all the kick of the spring, the inertia of the sprung weight 
carrying it along so as to contribute comparatively little to 
the impact. As the depression becomes deeper the effect of 
the kick becomes less and of the sprung load more, as it is 
following the wheel down and must be picked up and support- 
ed by the springs in a short period after the wheel strikes. At 
some depth the effect of the unsprung weight will be neutral- 
ized by the rebound of the spring and the impact of course 
greatly modified. At greater depths the impact will be due 
only to the falling of the gross load modified by the easing 
action of the spring on the sprung portion. The resultant re- 
bound of the spring will cause a series of secondary impacts 
of decreasing amounts at points depending on the period of 
the spring and the speed of the truck. So far as I can learn 
only the initial impact has been studied and the others are 
probably much less. 

A series of tests was run with a 5-ton army truck, hav- 
ing a gross load on one rear wheel of 7750 Ib, of which 
1837 To was unsprung. Incidentally this was a high propor- 
tion of unsprung weight. In general the impact increased 
somewhat with the speed and amount of fall. The impact due 
to striking an obstruction running over an incline or striking 
an incline after a jump were much smaller than for a direct 
sudden drop and showed a proportionately greater increase 
with speed. For a direct drop the maximum impact was se- 
cured with a fall of 3 in. at a speed of 15 miles per hour. 
The impact load in this case amounted to 42,000 pounds or 5.4 
times the static load. Since the stress in an 8-in. concrete 
slab for this static load is about 30 Ib per sq. in. the effect of 
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impact is to increase this stress to about 170 fb, or to about 
1-3 the ultimate strength. 

Owing to the spring action the impacts for small drops 
were relatively high. This truck gave a value of 28,000 
pounds or 38.6 times the static load for a drop of only Y,-in. at 
a 15-mile speed. As drops of this amount are by no means 
uncommon, as for example between adjoining slabs, over car 
track rails, etc., it is evident that this is worthy of note in 
the design. It serves also to show the importance of eliminat- 
ing the small depression which is perhaps worse proportion- 
ately than the big one. The impact against an incline in- 
creases with the slope, as would be expected, and consequently 
depressions of easy slope are less important than those more 
abrupt. 

Tests with a 514-ton truck having a gross wheel load of 
8060 To and an unsprung load of 1000 fb showed the same 
characteristics of impact, but the impact values were materi- 
ally lower, explainable only by the lower unsprung weight. 
Tests with a 114-ton truck having a wheel load of 3475 Ib 
and an unsprung weight of 1065 ib showed also the same gen- 
eral characteristics of impact but of course considerably less 
in magnitude. 

Impact has been said to vary with the square of the speed 
and while the data available are not sufficient to indicate the 
true relation they do indicate that the variation is something 
less than the second power. Again, the tests show that the 
impact does not vary directly with the drop but is modified by 
the ratio of sprung and unsprung loads, making it probable 
that trucks of different types and build may give entirely dif- 
ferent impacts although carrying the same gross load on the 
wheels. 

The application of the results of these tests may lead to 
some decided changes in the design of road slabs, especially 
those of concrete or monolithic brick. The theory of static 
loads indicates that the strength of a beam varies with the 
square of the depth. This theory has been applied in com- 
paring different slabs for strength. It was used by the writer 
in his slab tests, and by the Illinois Highway Department in 
making the comparative designs of different pavements. On 
the other hand the theory of impact indicates that the 
strength of a beam varies directly with the depth. Since the 
action of springs, tires, etc., probably modifies the impact it 
would seem probable that the true relation for strength is 
some function of the thickness of the slab lying between the _ 
first and second power. 

The second part of the tests is to determine the effect of 
impact on different types of roads. For this purpose sample 
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sections. of many types have been built, half of them on a 
dry, well drained subgrade and half on an artificially saturated 
subgrade. A special impact machine to imitate the action 
of the rear wheel of a 714-ton truck having a gross load of 
12,000 Ib of which 3000 Ib is unsprung will be used in test- 
ing these sections. 

Since it is evident that impact does exist, and is of suffi- 
cient magnitude to warrant its consideration in the design of 
the pavement, is it not of equal importance to the designer of 
the truck? Should not every effort be made to have the truck 
builder realize this and to so proportion his sprung and un- 
sprung weights to lessen the damage to both truck and road. 
And does it not seem that these tests shed some light on an 
equitable basis for truck license fees and the framing of legis- 
lation regulating truck sizes, weights and loads, which may be 
the making or the breaking of motor transport. 


THE APPEARANCE OF STREETS AND HIGHWAYS 
BY PROFESSOR FREDERICK N. EVANS, UNIV. OF ILLINOIS 


Looking at the subject in a broad way, we will see that 
the appearance of streets and highways is dependent upon 
four things, (1) the character or type of street system’used, 
(2) the type of street as regards its use or purpose; (3) the 
regulations governing structures major and minor, along it, 
and (4) regular street equipment. To a greater extent than 
is ordinarily supposed, does the type of street system govern a 
street’s appearance. There are four principal kinds of 
systems, the irregular or meandering, the concentric, the 
radial and the perpendicular (commonly called the gridiron 
or checkerboard). Seldom is any one type used alone in the 
town plan, even the widespread perpendicular system usually 
being broken at some points by highways leading in from the 
country. ; 

Obviously the way in which the appearance of the street 
is most particularly affected by the type of street layout used 
is in the control which the type exerts in terminating the 
view, or in necessitating or obviating cut and fill in con- 
struction. Both the irregular and the concentric type close 
in the “street picture.” In residential subdivisions the curv- 
ing street line adds to the appearance of the street. It is 
understood, however, that uneven topography is the best ex- 
cuse that a street has for curving, and that on flat ground 
street curves are apt to appear out of place and forced. Radial 
streets offer numerous opportunities for the interesting 
termination of vistas at street junctions, as seen in Paris, and 
in a few of the cities of our own country. The lack of termi- 
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nation in the perpendicular system, (quite deservedly bearing 
the name “American system” abroad) is a well known fact, 
thugh there are exceptions to this, when the straight street is 
not carried quite over the horizon. 

The appearance or character of a street differs according 
to use. Streets serve various purposes, for instance, there is 
the arterial thoroughfare, including broad avenues and high- 
ways, the street in the wholesale and industrial sections, the 
street in the retail district, the main residential street, the 
minor residential street, the parkway and boulevard, and 
finally the alley. Standardization of street width over the en- 
tire town plan has led to great economic loss—a condition 
which might be largely obviated. Where the use of a particu- 
lar street may undergo possible change, the distance between 
curb and sidewalk may bemade wide enough to allow for the 
future widening of the street pavement. A suggestive and 
helpful diagram of street cross sections for various types of 
streets is that in Vol. II of the Report of the U. S. Housing 
Corporation, published by the U. S. Department of Labor, be- 
ing an especially valuable reference in suburban land devel- 
opment. With the regulation of building heights, front build- 
ing line restrictions in residential neighborhoods and efforts 
working for the elimination of signs and billboards, we are 
already familiar. The effect of such regulation upon the ap- 
pearance of the street is at once apparent. Closely related to 
this effort at cleaning up the unsightly is that of doing away 
with poles, wires, encroaching steps, and such things, includ- 
ing also advertising clocks standing near the curb. Besides 
the effect on traffic movement, and insuring greater safety, 
there is exerted a wholesome effect upon the appearance of 
the street. 

All will probably agree that the pavement should be 
made no wider than is necessary to accommodate traffic along 
it. If width in appearance is desired, getting it by putting 
down an expensive pavement is a costly method. It can be 
gained effectively by having a narrow pavement and ample 
parkings, by putting in a center parking, or by keeping trees 
off the parking entirely and planting them just inside the 
property line. At Cleveland, Ohio, the Shaker Heights Im- 
provement Co. put in a number of streets having the pave- 
ment but 26 ft. wide, side parkings of 11 ft., sidewalks 514 
ft., and with one- or two-foot reservations on each outer edge 
between sidewalk and property line. These streets appeared 
impressively wide after construction, and the paving costs 
were low. 

Too often the center parking, instead of functioning as 
a part of the street, appears merely as a narrow green rib- 
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bon. It ought to be as wide or slightly wider than the road- 
way on either side. Nothing should be placed in it which will 
give the effect of dividing the street in half. Generally trees 
in the center parking would seem permissible only if there 
are trees of good height in the side parking. An exception is 
when the parking is wide enough to carry a walk down its 
center, as on Commonwealth Avenue, Boston. On narrow 
parkings, light standards, high shrubbery, or other promi- 
nent street furniture will surely narrow the apparent width 
of the street. What is placed in the center parking, then, 
should be kept low. 

Grass gutters or gutters of stones with grass edges are 
appropriate for streets of suburban character. The diffi- 
culty lies in keeping the edges from growing ragged and from 
being cut by wheels which draw close to the roadway border. 
The benefit of giving the curb a generous radius at the cor- 
ners is generally recognized, particularly in subdivision work, 
where in residential sections it is the aim to get away from 
mechanical appearance. We find that from 4 ft. the curb 
radius has increased to about 20 ft. The handling of the side 
parking is extremely important, since by means of a genuine 
parking, even a narrow roadway may be used without con- 
structing the effect of breadth. No side parking should be 
under 4 ft. in width, this being the minimum for street tree 
growth. ‘Parkings between curb and sidewalks are some- 
times omitted without such disastrous effect to appearances 
as might be imagined. This is to be done only on narrow res- 
idential streets, and of course on those in the downtown dis- 
trict. Sidewalk widths vary according to the use expected of 
them. Two feet is a proper width upon which to base cal- 
culations for each line of foot traffic. In residential sections 
4 ft. is about the minimum and 6 ft. the maximum for ordi- 
nary use. Considerable leeway may be allowed for variation 
of height of sidewalk above the pavement. Pleasing effects 
are thus secured, such a change from the regular way being 
economical as well as attractive. Trees are on the boundary 
between necessity and ornament. They should be of uniform 
size and variety along each street, and are best planted about 
40 ft. apart. At corners, it is of benefit to traffic safety and 
to appearance to keep trees back about 20 ft. from each 
corner. This gives a wide circle of eight trees instead of the 
usual four, adding a good deal to the dignity of the street. 
By the form of its lighting standards, street name signs, post 
boxes, and many other pieces of street furnishings the ap- 
pearance of the street is directly affected. It is a simple law 
of attention that the eye tends to pass over broad surfaces 
and come to rest upon small prominent objects. Important, 
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then, is the form to be given these minor objects of street 
equipment. Each one in whose hands lies the placing of such 
equipment should allow his desire for doing the individual 
thing to be tempered by conformance to what is restful and 
dignified rather than what is odd and startling. It is hard to 
define good taste, but it seems to consist largely in doing 
simple things well, doing them frankly, and basing choice 
upon the best of what has been done in the past. 


NATIONAL HIGHWAYS 
BY EDGAR A. ROSSITER 


National highways for motor vehicles will be one of the 
engineering problems for the coming decade. With each im- 
provement in the construction of roads came the ever increas- 
ing load, until now the 10-ton truck at 10 to 15 mile speed is 
not unusual. Will we in a few years have a 15 to 20-ton truck 
and must we design our construction to meet such conditions? 
Will concrete, brick and macadam roads we are now building 
stand up against the heavy truck traffic of the coming years? 
This seems to me a question of vital importance. Supposing 
we construct concrete or brick roadways at $25,000 per mile 
and in five years find that the truck traffic is pounding them 
to pieces. Would it not be a wise proposition to stop now and 
consider and possibly pay a little more per mile for something 
that is everlasting’? 

Your first French lesson in road construction will be the 
straight lines between towns and cities. When you figure the 
initial expense of construction per mile, the maintenance, the 
wear and tear on roads and vehicles, the cost of gasoline or 
motive power, the more direct lines for roads are by far the 
most economical. In America we frequently go 160 miles 
around when the direct route is but 100 miles; this is not the 
French way. The next lesson is that a good road will cost 
real money and a cheap roadway is better left unbuilt. The 
part of the road you cannot see is the most expensive, that is 
the foundation. 

The Government will have on hand from 150,000 to 
200,000 trucks and trailers of 314 to 7 tons when our troops 
return. The question will be, what to do with them? The 
most feasible plan would be (if we had a good system of 
roads) to establish post or express routes covering the entire 
country. The farm products that could be carried from farm 
to town would pay for for the maintenance and give a large 
return on the investment. Under the old system the farmer, 
who is five or six miles from the railroads, will not ship his 
produce, neither will he raise special truck for city consump- 
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tion. But with the concrete or brick roadway, a distance of 25 
miles can be covered in the time five miles are now traveled. 

With a general national highway system through the 
various states the question of routes is of great importance. 
‘ A highway that leads to, but not through a village or city is 
desirable. As you approach a village the intersecting streets 
become more frequent, which requires a reduction of speed, 
and in passing through a town the danger of collision in- 
creases. 


STANDARD SPECIFICATIONS FOR BRICK PAVEMENTS 
BY MAURICE B. GREENOUGH 


The pavingbrick industry through its association, has 
had the privilege since 1906 of placing in the hands of en- 
gineers and public officials specifications for brick pavement 
construction. Those first issued provided for all types of brick 
pavements. They covered concrete, rolled stone and gravel 
bases, No. 2 paving brick bases and natural soil foundations. 
Fillers were sand, bituminous and cement grout. The bedding 
for the brick was sand. It must be recalled, however, that in 
1906 very much less attention was paid to subsoil drainage. 
The weakened condition of foundations saturated with water, 
overlaid by a pavement with sand and bituminous fillers pro- 
duced a temporarily unfavorable attitude among engineers. 
The great demand east of the Mississippi was for the cement 
grout filled pavement on sand cushion. 

The last previous revision of the specifications followed 
the bringing out of the green concrete foundation type and 
the semi-monolithic type. The time has come, however, when 
a complete revision and co-ordination of all the specifications 
is needed to align the industry with the progress of engineer- 
ing thought in brick pavement design and construction. There 
is no type for universal use. Flexibility of type is a distinct 
advantage to the public and this is the keynote of the new 
specifications. 

By far the greater proportion of brick pavements laid up 
to 1895 were filled in the joints with sand or bituminous 
material. For many years they were laid on natural founda- 
tions. Artificial bases had their inception in the belief that 
thus imperfectly drained or consolidated subgrades might be 
bridged over and settlements in weak spots prevented. The 
cushion or bedding beneath the brick primarily was intended 
to compensate for unevenness in the surface of the base. Sand 
and bituminous fillers continued to be used after the construc- 
tion of artificial bases became general. At the time there had 
not been developed a bituminous filler that could meet the 
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much-specified requirement that “it shall not flow in hot 
weather nor become brittle in cold weather.” The result was 
that, as soon as the filler had left the joints, the edges of the 
brick cobbled and pavements then became noisy. 

The development of cement-grout-filled brick pavements 
grew out of these conditions. It was thought this would pro- 
tect the edges of the brick, a sanitary surface would be pro- 
vided, and the firm bonding of each brick to its neighbor would 
furnish a monolithic wearing surface. It became apparent, 
however, that in pavement as built under average working 
conditions the sand cushion was a tricky and dangerous ele- 
ment. Uniform compression was the exception rather than 
the rule. Patches of the surface have been broken down and 
by many this was attributed to defective brick. The real 
cause was in an imperfectly compacted sand cushion. 

The solution seemed to be found in the development in 
1914 of the green concrete foundation type and the semi-mon- 
olithic type of brick pavement. The belief that the principal 
merit of these two types lay in the elimination of the hazard 
of the sand cushion has been justified.. While longitudinal 
cracking common to the sand cushion type in frost latitudes, 
has not been eliminated, it has been reduced. It was further 
believed of these types that the unit structures would bring 
about increased stability and economy in design, as compared 
with the sand cushion type. So far the discussion has been 
confined to the country east of the Mississippi river. In its 
early brick pavements the west followed eastern precedent and 
used the bituminous fillers or sand to a large extent. Being in 
the field of asphaltic oil production it naturally turned to 
asphalt filler and while the east turned from bituminous to 
cement grout filler, the west persevered in its endeavor to im- 
prove its asphaltic filler. About 1912 it could definitely be 
stated that a filler had been found that would not flow in hot 
weather nor chip out of the joints from brittleness in cold 
weather. It would remain in the joints with apparently no 
loss of vitality that could be discovered over a period of years. 
It did afford the desired protection to the edges of the brick. It 
met the requirements for quietness and sanitation. This 
asphalt filler, as improved, has been adopted in the specifica- 
tion of the National Paving Brick Manufacturers’ Association 
and also by the Asphalt Association. 

Prior to 1895 nearly all brick laid measured 214x4x8 
to 9 in. They were plain wire-cut and unrepressed. They 
possessed beyond question unequalled wearing qualities, but in 
response to a desire for brick of more perfect shape, the pav- 
ing brick industry produced the so-called block size, 314x4x8 
in., and with this came the addition of projections or lugs for 
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spacing. The plain wire-cut brick had done their own spacing. 
With the extreme regularity that was expected with repressed 
brick the lugs were deemed necessary. The fact. that cement 
grout filler had come into use did not have a great deal of in- 
fluence as far as lugs were concerned until engineers began to 
use the coarse grades of sand in the grout. It is also true the 
rounded edge of repressed brick assisted the entrance of sand 
cushion into the joints. Cement grout filler was used with 
the plain wire-cut brick without difficulty. 


- In 1910 there was developed the wire-cut brick 3x4x814 | 


in., having two instead of four ends formed by the die instead 
of being repressed. The edges were square, whereas wire-cut 
end brick and vertical fibre brick had lugs. In the first case 
they have been retained, but in the latter case it was consid- 
ered by 1917 that lugs were superfluous, and the Association 
has adopted the 3x4x81!4 in. brick without lugs. 

In road construction, individual designing has been large- 
ly ignored. The same kind of paving and same kind and depth 
cf base being specified for long distances. The time is not far 
distant when a stretch of pavement will be designed in 100-ft. 
sections. In a given contract for a single road there may be 
concrete base, rolled stone, gravel or slag base; and there may 
be portions requiring no artificial base. 

The forthcoming specifications of the Association will 
recognize the above principles. There will be concrete, rolled 
stone, gravel and slag bases bound with screenings and with 
tar. There will be asphalt filler and alternates of sand, 
cement grout, and combined tar and asphalt fillers. The sand 
cushion will be specified to accompany bituminous and sand 
filler the cement-sand bed or the green concrete base where 
cement grout filler is used. 

To sum up the case of brick pavements at the beginning 
of 1920: 1. The value of thorough sub-soil drainage is becom- 
ing realized. 2. The use of a variety of kinds of bases to 
meet different subsoil, traffic and economic conditions is es- 
tablished. 38. The tendency of design is away from the slab 
types of brick pavements and towards the types that depend 
upon the high quality of the individual unit as against the 
monolithic surface. 4. The use of cement grout filler will be 
with more discrimination. 5. The coming year will see the 
widespread adoption of the standard brick in localities now 
laying numerous varieties of lug brick. 
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MECHANICAL EQUIPMENT IN HIGHWAY 
CONSTRUCTION 


BY K. H. TALBOT* 


With larger amount of money becoming available for 
highway construction there is coming. to be a demand for such 
construction by miles instead of by feet. The experience in 
Illinois and throughout the country has shown the average. 
mileage completed per construction unit has been less than 
three miles per working season. Many contractors have been 
able to place seven miles of road per season using small equip- 
ment, and one with large equipment has placed 14 miles this 
year. However, these are exceptional performances. Two 
causes are responsible for the low average. First, the con- 
tracts have in the past been awarded late in the season. 
Second, both contractors and engineers have thought in terms 
of square yards instead of*in terms of miles of completed work. 

Laboratory investigations showed that to get a uniform 
product it was desirable to hold the concrete in the drum of 
the mixer for at least one minute. Whereas the contractor had 
previously expected to turn out from 50 to 60 batches per 
hour, depending on his ability to charge the mixer, he was now 
cut down to 25 or 30 batches. Studies showed that the usual 
time required for charging is 10 seconds and for discharging 
10 seconds, and therefore, that the number of batches might 
be increased from 25 to 40 batches per hour if there was no 
lost time incident to the loading of the mixer. 

*Koehring Machine Co., Milwaukee, Wis. 


BELT CONVEYOR LOADS CHARGING SKIP 
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Increased output demanded three things: 1, that the 
crew be organized ; 2, that special loading equipment be used; 
and 3, that a larger mixer be used in order that the time the 
material is held in the drum may become a smaller factor in 
controlling: the day’s output. Economical organization of the - 
crew is dependent: 1, on the men themselves; 2, on the re- 
duction by time studies of the number of men; and 38, on the 
replacement of men by machinery. 

The first change in machine design looking to more rapid 
charging of the mixer was the widening of the charging skip 
to accommodate two wheelbarrows at one time. This proved 
a great help but still it required wheelers and the output was 
dependent on the ability to keep the skip loaded. Replacement 
of men by machinery came with the manufacture of the belt 
conveyor loader. This consists of a steel frame 60 ft. long, 
running on traction wheels and operated by a 5-HP gasoline 
engine. Standardized measuring boxes furnished with bottom 
dump doors insure proper quantity of aggregate per batch. On 
this frame an endless belt 22 in. wide travels at the rate 
of 450 ft. per minute to carry the materials forward and place 
them in the loading skip. Wheelers are no longer required 
and the number of men is reduced by six or eight. As soon as 
the charging skip touches the ground the material is dumped 
through the hoppers onto the belt and 20 seconds later the 
skip 1s ready to be raised. 

For some years there has been a tendency toward the use 
of the industrial railroad for hauling materials in the con- 
struction of highwavs. Amone the early methods was the use 
of cars dumped into a sideloading mixer. But the track 
was not always at the same relative elevation as the mixer and 
it was not possible to get full capacity out of the equipment. 
The batch box system allows the industrial railroad to be 
operated to full capacity. The mixer is equipped with a derrick 
so that the box may be swung over the loading skip and there 
discharged. Consideration should be given: 1. the design; 
2, the number of boxes to a car: 3, the use of ““V” shaped cars 
instead of boxes; 4, the use of bottom dump instead of tip- 
over boxes, and 5, the necessity for quick acting equipment in 
order that full capacity may be obtained from the mixer. 

Road contractors have generally accepted the 2 ft. gage 
industrial railroad and cars having frames without platforms, 
placing the batch boxes directly on the frame. For mixers 
holding 14 and 21 ft. of mixed material the use of two boxes to 
the car has proved the most satisfactory, but for a mixer of 
28-ft. capacity only one batch box should be carried on the car, 
owing to its weight. The use of V-shaped cars dumping the 
.aggregate directly on the roadbed, to be rehandled by the 
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mixer loader, has many advantages. It obviates delay due to 
breakdown at the loading station or on the industrial railway 
and it allows good storage of material to ensure regular work 
of the concreting crew. It is probable that a given machine 
will place more yardage by having material dumped on the 
subgrade than by handling it in batch boxes. However, the 
additional cost of rehandling may offset any reduction in cost 
per yard due to increased output. The batch box system has 
the advantage of reducing the total number in the crew. 


BATCH-Box LOADS CHARGING SKIP 


Three types of batch boxes have been used: 1, tip-over; 

2, side dump; 3, bottom dump. The first has a V-shaped body 
divided into three compartments for cement, sand and stone. 
Two objections to this are that the cement does not clear rap- 
idly and that in tipping it is difficult to hold the box in place. 
The side dump box has the advantage of throwing the material 
well to the front of the loading skip, but has the disadvantage 
_of slow discharge and tendency to kick back. . There is no op- 
portunity to separate the cement from the aggregate and 
unless the bottom slope of the box is considerable the materials 
will not flow readily. The sloping of the bottom requires a 
larger box and also places the center of load higher above the 
rail and to one side. Some boxes are completely inverted so as 
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to dump from the top. The bottom-dump box with separate 
cement compartment most satisfactorily fills the requirements 
voth for the 14 and 21 ft. paver, where the boxes are dumped 
by hand and for the 28 ft. paver where they are dumped by 
power. With this type of box there is no back kick when the 
materials are discharged. 

Consideration should be given also to the use of motor 
trucks and also the use of tractors and trailers. Motor trucks 
are entirely out of their class in heavy mud, while the indus- 
trial track must be ballasted in order that trains may run 
with necessary speed. If motor trucks are used, delays in 
loading and unloading must be reduced to a minimum as with 
a rental of even $35 a day. The shortest delays are expensive. 

Some contractors have equipped motor trucks with batch 
boxes while others have divided the body of the truck into com- 
partments and dump direct into the loading skip. Under any 
but the best conditions, however, the economy of this method 
is questionable as it is impossible to balance with nicety the 
hauling schedule of trucks over the newly made sub-grade. 
With the tractor train, the objection is not so much the in- 
ability to operate on schedule as it is the inability to get into 
position where the derrick on the mixer can easily pick the 
batch boxes from the wagons. 

The method of unloading of materials at the railroad sta- 
tion will largely govern the method of handling the remainder 
of the job. The unloading may be by: 1, shoveling into wag- 
ons, trucks or into movable hoppers; 2, bucket elevators or 
skip hoists from pits below the track; 3, clam shell bucket 
operated by a stationary derrick; and 4, bucket operated by a 
portable crane. The first and second methods have been used 
very successfully where comparatively small amounts of ma- 
terials were handled or where the material could be obtained 
in bottom dump gondola cars, but the fact that labor is ex- 
pensive and difficult to get makes it desirable to use labor 
‘saving devices wherever possible. It is, therefore, recom- 
mended that consideration be given to the derrick and the 
crane. Many contractors have made the mistake of designing 
their unloading plants with too small storage capacity. For 
a one-mixer operation it is recommended that a contractor 
have on hand at least 2,000 tons of stone and 1,000 tons of 
sand and that he equip with an unloading plant having a 
capacity of at least 300 cu, yards of material per day. 

The expenditure of large sums of money for plant re- 
quires that all parts be nicely balanced. Many men have found 
large equipment expensive and have finished the job with a 
loss because their plants were not balanced. For instance, 
they may have had a large unloading plant and a small mixer, 
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a large mixer and a large unloading plant but poor transporta- 
tion to the mixer, or insufficient storage at the unloading plant 
to keep going when deliveries were slow. With a central 
proportioning plant the use of bulk cement has proved very 
efficient, the cement-being usually shipped in gondola cars with 
tarpaulin covers, unloaded with the same clam-shell that 
unloads the aggregate, and placed in overhead bins from which 
it is measured by volume into the batch boxes. 

The demand for mechanical equipment is the outcome of 
the desire of the contractor to reduce the number of men re- 
quired to build a mile of road per mixing unit. This has 
brought to the fore larger mixers in order that the unloading 
and hauling equipment may be used to its full capacity. With 
a mixer holding 28 cu. ft. of concrete, equipped with a boom 
and bucket and charged with a crane, from 100 to 125 ft. of 
16 ft. road per hour has been built in Michigan. 

To guarantee standardized concrete two automatic feat- 
ures have been incorporated into the mixer: 1, an automatic 
water measuring tank; 2, the batch meter. The latter controls 
the time that the batch remains in the drum of the mixer, 
locking the discharge chute when the material enters the 
drum and releasing it at the expiration of the time specified. 
Announcement of the fact is made by the ringing of the bell. 
Reference has been made to the desirability of the use of ma- 
chinery as a pace-maker for the crew. One contractor found 
this year that he was making time and getting out yardage by 
organizing his crew around the batch meter. The basis of all 
efficient engineering is time study and timing of operations, 
and the batch meter offers the contractor a time control for his 
forces. 


SEWER SYSTEM AND SEWAGE TREATMENT AT THE 
FORT SHERIDAN HOSPITAL 


BY H. R. ABBOTT 


At the Fort Sheridan Hospital, No. 28, built by the Con- 
struction Division of the U. 8. Army, the writer’s recom- 
mendation was for a complete treatment plant, with discharge 
into Lake Michigan. Plans were prepared in the sanitation 
section of the Division, in Washington. The site is on the 
shore of Lake Michigan, 28 miles north of Chicago, and is 
traversed by numerous large ravines. The tract of 728 acres 
was acquired by the Government in 1890 for use as an army 
post. 

The post had the separate system of sewers; the storm 
sewers discharging into the ravines, thence into the lake, 
while the sewage was discharged into the lake through a sub- 
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merged cast iron pipe extending 600 ft. from the shore. In 
1912 a disposal plant was built, consisting of a hydrolitic 
tank, trickling filter, secondary settling tank and sludge dry- 
ing beds. With the conversion of the old post into a general 
hospital, having a capacity of 4800 beds and a total estimated 
population of 700, it was decided to amplify the old collecting 
system and build a new pumping station and disposal plant. 
About 214 miles of sanitary sewers were built, ranging in size 
from 6 in. to 12 in., and 114 inches of storm sewers, 8 to 
24-in. The sanitary sewers lead to a collecting manhole 
from which the sewage flows by gravity to an inverted siphon 
crossing the ravine and discharging into the screen chamber 
of the pump house. This siphon has a total length of 300 ft. 
and a dip of 35 ft.; the portion with the descending flow be- 
ing 12 in. and that with the ascending flow being 8 in. diam- 
eter. This siphon was laid with Universal jointed pipe. To 
prevent slips of the pipe, concrete piers were built at the foot 
of each slope, and a 6-in. blow off was installed at the lowest 
point of the siphon. 

Concrete grease traps with a capacity of 0.66 gallon per 
capita were built adjacent to the kitchens. These are skimmed 
weekly and grease recovery ranges from 10 to 25 lbs. per 
capita per year with an average of between 12 and 14 lbs. At 
the new pumping station the sewage passes through removable 
bar screens, set on an angle of 45° from the horizontal. The 
bars are 14x114-in., placed 34-in. apart in the clear and two 
screens are set abreast with an extra screen for emergency 
use. On account of the excessive quantity of rags, surgical 
dressings and other refuse incident to hospital sewage, these 
screens have to be cleaned about once each hour during the day 
and about every two hours at night. The screenings are re- 
moved with a hay pitchfork, with tines bent to suit, and 
dumped through a scuttle into a galvanized iron can, being 
then burned in the hospital incinerator. 

The pump pit has a capacity of 10,000 gals. In order to 
prevent the excessive formation of scum and to prevent septic 
action in the pit, the suction pipes are dropped below the floor 
level. Once a week all pumps are started up simultaneously 
and the pit is completely emptied, the attendant hosing down 
meanwhile and passing the scum and sludge up through the 
pumps, thence to the disposal plant. The pumps handle this 
without clogging. 

Three pumps with a 5 in. suction and 4 in. discharge are 
installed, each with a capacity of 700 gallons per minute. They 
are direct connected to 20 h. p. motors. The pumps discharge 
against a static head of 43 feet and into a 12 in. cast iron force 
main leading to the treatment works 2400 ft. distant. 
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New Treatment Works: These consist of a diversion box, 
septic tank, dosing chamber, trickling filter, chlorinating and 
humus chamber, secondary settling tanks and sludge drying 
beds. The septic tank is the standard “Construction Division 
type, one story, multiple-compartment, horizontal flow, pro- 
vded with baffles and cross walls, or weirs, to facilitate sedi- 
mentation and the withdrawal of the sludge. The entire 
structure is 43 x 90 ft. and is covered with a wooden house. 
A dividing wall separates the tank into two units, each having 
four compartments. Pyramidal bottoms, sloping 40° from 
the horizontal to a 3 x 3-ft. sump, are provided for each com- 
partment. The sludge draw-off pipes terminate in this sump. 
A 4-in. water pipe line connects the sludge pipe lines at the 
tank with the hospital supply system for flushing the sludge 
pipes after sludge is drawn, hosing down scum and agitating 
the sludge in the bottom of the hoppers for short periods by 
applying pressure through the sludge pipes. 

The total capacity of the tank, including the sludge hop- 
pers is 290,000 gals. and the capacity of the hoppers only 
66,000 gals.; this is equivalent to a per capita capacity of 41 
gals. gross and for the hoppers only, 9 gals. based on a 7,000 
population. The estimated flow of sewage in designing the 
plant was for 4,800 patients at 150 gals. and 2,200 others at 
100 gals, with an average of 134 gals. On this basis the tank 
would have an average detention period of about six hours. 
However, this maximum estimated. population was never 
reached by 25% and the detention period was increased a cor- 
responding amount, as the actual water consumption was 
very close to that estimated. 

Sewage was turned into the tank March 27, 1919. No 
septic action or gasification could be observed until July 16, 
although the tank had been seeded with ripened sludge from 
the old plant. This delay was probably due, in part at least, 
to the large quantity of disinfectants discharged into the 
sewer. 

The tank is designed on the simplest possible lines, in 
order to facilitate construction and reduce the cost to a mini- 
mum. On account of the shallow depth, the time required for 
construction, as well as the cost, is a great deal less than that 
required for Imhoff tanks. Another feature is the maximum 
effect in sedimentation, thus offering protection to the filter 
where an excessive quantity of grease is carried in the sewage. 

The effluent from both units of the tank flow to a trough 
24 in. wide and 10 ft. long, from which the discharge is over 
a sheet iron weir and into a sinhon chamber. The trough is 
housed in and has a 3-16-in. triangular mesh screen as a pro- 
tection to the filter. One cleaning per day is sufficient for this 


52 ILLINOIS SOCIETY OF ENGINEERS 


screen. A Sanborn 24 hour clock, water level recording gage 
is placed in this gallery. A flow diagram was worked out and 
chart posted for the use of the attendant. This apparatus is 
also an excellent check on the pumping operations at the sew- © 
age pumping station, or by-passing of this raw sewage into 
the lake at that point would be indicated on the recording 
chart. 

The siphon chamber is pyramidal, 12 x 12 ft. at the top 
and 4 x 4 ft. at the bottom, equipped with a Miller 6-in. auto- 
matic siphon having a maximum head on the sprinkler 
nozzles of 7 ft. The capacity of the chamber is 2300 gals. and 
at the average flow of 700 g. p. m. the filter is dosed every 
314 minutes. When the filter was first started up it was found 
that air was being carried into the drum of the siphon by the 
action of the liquid spilling over the weir and falling near the 
bottom of the drum. As this prevented the proper operation 
of the filter, wooden baffles were placed across the chamber at 
the bottom of the drum, concrete flared away at the sides of 
the weir opening and certain adjustments made on the siphon 
vent tubes. 

The trickling filter is 106 x 205 ft. or 1% acre in area, 
with 5 ft. of Illinois limestone, the specifications calling for 
sizes ranging from 1 to 3-in. Trouble was experienced in ob- 
taining clean stone and a considerable quantity had a large 
percent of screenings and stone dust. This dust gradually 
worked down to the gutters, after the filter was put in opera- 
tion, and finally found its way to ths humus chamber. This 
necessitated frequent opening of the blow-off valve in this 
chamber, during a period of about 2 months, after which the 
dust finally disappeared. The stone is deposited on an un- 
dulating concrete floor, the lateral distributing pipes being 
placed at the summits and the gutters in the depressions. 

The spray nozzles have a spacing of 1114 ft. They are on 
an inclined plane approximating the hydraulic grade line at 
the average rate of discharge and the distributing pipes and 
under drains are parallel to this plane. Wherever possible, 
concrete retaining walls were omitted, terminating the filter- 
ing material with steep slopes. The underdrains are 10 in. 
diameter, the invert being an integral part of the concrete 
floor, and over this is placed 10-in. split tile supported by 
broken pieces of tile, leaving a clear opening of 34-in. between 
the tile and the filter floor. 

The effluent from the trickling filter flows to a covered 
chlorinating chamber, 13 x 17 ft, having a capacity of 8600 
gals. above the hopper. A Wallace & Tiernan manual con- 
trol, dry feed apparatus doses effluent at the rate of 214 parts 
per million. 
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The effluent from the chlorinating chamber flows through 
a 15-in. running trap to two 18-ft. circular settling tanks with 
‘conical bottoms. The combined capacity of these tanks and 
the chlorinating chamber is 40,000 gals., affording a detention 
period of about one hour at the average flow. Effluent passes 
to a collecting manhole, thence to a 10-in. discharge pipe ex- 
tending down the bluff and out into the lake about 200 feet, 
resting on piles. Sludge draw-off pipes lead from the bottoms 
of the tanks and connect with the same outlet. 

Sludge drying beds, 40 x 100 ft. were built, the bed be- 
ing divided into four equal pockets. Concrete walls enclose 
the beds and form the dividing walls. The area per capita is 
0.6 sq. ft. The filtering material consists of 10 in. of coarse 
rock, 5 in. of gravel and 3 in. of coarse sand, making a total 
of 18 in. The beds are under drained with 6-in. vitrified tile 
laid with open joints and the liquid drains to the chlorinating 
chamber. 

Daily tests with the Imhoff glasses showed a removal of 
settleable solids of 95 to 99% with an average of about 98%. 
Relative stability of the filter effluent ranged from 80 to 99%. 
on tests made in accordance with standard methods of water 
analysis. The plant was constructed by the Sumner Sollitt 
Co. The design is by Major L. 8S. Doten, sanitary engineer of 
the Construction Division. Work was carried out under the 
direction of the writer as supervising engineer. Appended 
are extracts from the general operating rules. 
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1. The attendant should carefully inspect all parts of the plant 
at least once each day. 


2. He should at once report to officer in charge any unusual condi- 
tion or imperfect functioning. 


38. The screens or racks of screening chambers should be raked at 
least once each day or more often if necessary to keep them in good con- 
dition and to prevent the backing up of sewage in outfall sewer. Screen- 
ings should be removed from platform immediately after completion of 
raking and disposed of either by burial or by incineration. As soon as 
screenings are deposited in trenches, they should be covered with at least 
8 inches of earth or should be sprayed during warm weather with a 
10% borax solution in order to prevent the breeding of flies. 

Where detritus chambers have been provided, great care should be 
exercised to keep them free of heavy deposits. It is essential that they 
should be thoroughly cleaned at least once each week. Where such 
chambers are provided with a blowoff, the detritus should be drawn off . 
daily. This operation will obviate any danger of clogging of blow-off 
line. The material removed from detritus chambers shall be disposed 
of by burial as required for screenings. 

4, In sewage tanks it is desirable to maintain an equal rate of 
flow through all tanks in service. “To accomplish this, in certain cases 
it may be necessary to adjust the valves on inlet pipe lines or gates in 
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distribution chambers. A uniform depth of flow over the effluent weirs 
of all tanks in service is an indication of proper distribution of flow in 
the several tanks. 

5. Where two or more tanks are provided, the operator shall use 
at one time only such number of tanks as will provide an average de- 
tention period of not less than 6 hours nor more than 12 hours. In com- 
puting the detention period the entire capacity of each tank shall be 
used. } 
6. If the number of tanks is in excess of requirements, as described 
in (5), tanks should be operated in rotation, a period of two weeks 
use to be followed by as long a rest period as conditions allow. 


7. To produce the best results, care must be taken that all parts 
of the tank, including all baffles and other concrete surfaces, be kept 
clean, by hosing and use of squeegee. 

8. During the first few months of operation it is essential to break 
up the scum daily by means of a hose stream or by aid of some mechan- 
ical device in order to avoid the formation of a heavy scum, as soon as 
bacterial action has become vigorous. When the bacterial development 
in the tank, especially the first compartment, has’ reached a certain 
stage, hosing is required less frequently. Scum formation varies con- 
siderably in different tanks, being dependent on certain characteristics 
of the sewage. 

9. Wherever the litmus test shows an acid reaction in the raw sew- 
age, milk of lime should be added in quantity sufficient to neutralize 
this acidity. The quantity of lime required will vary from 100Iib to 
500tb per million gallons, depending upon the degree of acidity of the 
sewage. 

10. At times it may become necessary to transfer partially digest- 
ed sludge from the first compartment of a tank to succeeding compart- 
ments, in order to facilitate digestion. This is especially important 
where tanks are being used to their maximum capacity. The transfer 
may be accomplished either by means of a gasoline operated diaphragm 
pump, or by drawing down the liquid in the last compartments through 
the draw-down valves and then transferring sludge through the sludge 
lines. Where sludge pipe system is provided with a direct connection 
with a water distributing system it is desirable to agitate the sludge in 
the bottom of the first two compartments by the introduction of water 
through the sludge lines. This should be done in five minutes periods, 
weekly. 

11. Sludge should be drawn only when thoroughly digested. Sludge 
in the last compartment should be removed frequently in order to obtain 
an effluent low in turbidity. Sludge shall be drawn into sludge beds to 
a depth of not more than twelve inches, after which sludge lines shall 
be drained or filled with water or clarified sewage, to avoid formation 
of heavy deposits. Digested sludge should dry to a spadeable condition 
in three to six days, according to weather conditions. When sufficiently 
dried, the sludge should be removed from the beds and deposited in fills 
or disposed of as fertilizer. 

12. Very little difficulty should be experienced with the functioning 
of the siphon chamber. The walls of the chamber should be kept clean 
by squeegeing or hosing, and fine screens located in the channel leading 
to the siphon chamber should be inspected daily. 

13. Great care should be taken to keep all parts of the sprinkling 
filter clean and free from debris. The effluent channel should be cleaned 
weekly, and the underdrains flushed out when necessary to remove vis- 
ible deposits. All nozzles should be inspected daily and cleaned where 
necessary, and broken or bent spindles replaced. 


- 
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STORM SEWER REPAIRS IN DANVILLE, ILL. 
BY H. E. BABBITT 


A 3-ft. brick storm sewer under North St. received the 
surface wash from the streets through untrapped street in- 
lets, the sewage from a few residences, and the manufactur- 
ing wastes from a brewery, a creamery and an ice factory. 
The ice factory’s hot water waste with the creamery’s sour 
milk and the brewery’s bad brews cooked up an odor that 
escaped from the inlets with an asphyxiating stench. The 
method pursued to overcome the difficulty was to trap the in- 
lets with standard 12-in. vitrified traps, placed from two to 
three feet below the ground. They are now undergoing their 
first winter. So far no difficulty has been encountered from 
clogging or freezing and the escape of the stench has been 
stopped. The installation of these traps cost about $25 each, 
dependent on the character of the pavement that had to be cut. 
On some corners as many as eight traps, costing $200, had to 
be installed. It was feared that trapping the inlets in this 
fashion would only serve to drive the stench to a point of 
escape through the many but unknown connections to the 
storm sewer, but no trouble has arisen so far. 
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The sewer discharges into Stony Creek, a small stream 
which goes dry in the summer. The discharge of creamery 
and brewery wastes into stagnant pools so concentrated the 
fearful stench that residences nearby were rendered almost 
untenable. Little trouble and no complaint occurred so long 
as there was some flow in Stony Creek, as even a slight flow 
was sufficient to cool the mixture and to keep down the odors. 
The problem was to care for the dry weather flow from the 
_ storm sewer, as the storm flow could be discharged with im- 
punity into the creek. 
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It was found that the trunk sanitary sewer flowed under 
the mouth of the troublesome storm sewer. A hole was 
punched in the bottom of the storm sewer for a connection to 
let the dry weather flow drop into the sanitary sewer, and the 
bottom of the storm sewer was so cut away that a leaping 
weir could be installed. This was so proportioned as to dis- 
charge all flows less than 30 gals. per minute into the sanitary 
sewer, and all flows above this into Stony Creek. The leaping 
weir was proportioned in accordance with a formula derived 
as the result of a series of experiments made by the author on 
a number of leaping weirs in the hydraulic laboratory at the 
University of Illinois. 

The grid or screen over the opening has caused some 
trouble. At first it was placed at so steep a downward angle 
that it kept itself clean but sufficient of the dry weather flow 
trickled along the bars and escaped into Stony Creek to renew. 
the uisance during the hottest weather. The angle of the slope 
was then made flatter so that now there is no trouble from 
trickling but the screen clogs badly with leaves. The diffi- 
culties would probably be overcome by placing the grid at its 
original slope and cutting the angle so that the trickle would 
drop back into the sanitary sewer. The leaping weir was first 
put into operation on a hot dry day in August. Within 30 
hours the bed of Stony Creek was dry around the mouth of 
the sewer and the stench had disappeared. The installations 
were made by the city sewer department and under the di- 
rection of H. H. Edwards, the city engineer. 


SEWERAGE AND SEWAGE DISPOSAL 
BY M. C. SJOBLOM | 


Sewerage is considered a necessity in the larger cities 
and has come to be considered desirable if not absolutely 
necessary in the smaller cities and villages. Privies, cess- 
pools and septic tanks scattered throughout the communities 
without sewerage have proved to be not only objectionable 
but also dangerous as breeders of disease. The rule might 
well be adopted that a village should install a complete sewer- 
age system as soon as possible following the installation of a 
public water supply and only under very unusual conditions 
should a village be permitted to reach a population of 1,000 
without having a sewerage system. 

Illinois data relative to sewerage installation shows the 
following: Of 416 towns below 500 population, none have 
sewers; of 87 from 500 to 600, two have sewers; four of 69 
towns of 600 to 700; two of 53 towns of 700 to 800; one of 29 
towns of 800 to 900, and three of 37 towns of 900 to 1000. 
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Thus only 12 out of 691 towns below 1000 population have 
sewers. Among cities with a population over 1000 there are 
189 which have sewerage systems. Of these there are 87 
which have a population of 4,000 or over, so that there are 
only 102 cities between 1,000 and 4,000 which have sewerage. 
There are 160 places with populations of over 1,000 which are 
without sewers. A detailed study would doubtless show a 
large number of the towns to be sewered but partially and 
many others to have systems which are not worthy of the 
names of sewerage systems. 


Illinois offers innumerable instances of sewerage systems 
which have not been properly designed. 'Too frequently the 
engineer in charge has not taken into consideration the fact 
that the sewage will eventually have to be carried to one or at 
most a few points to be treated and has simply designed the 
sewers to carry away the wastes from the smaller section or 
sections of the community where it was first demanded. | 
Section after section of sewers are built under no comprehen- 
sive plan. Finally when the community has grown sufficiently 
to demand treatment of the sewage it is found necessary to 
install a number of treatment plants or to pump the sewage, 
which at best is expensive if feasible, or it may be necessary 
to design and install a new sewerage system. 

Sanitary engineers, in order to perform the greatest 
service for their clients and to merit the lasting confidence of 
the communities, should insist that a comprehensive study be 
made in each community where sewerage is contemplated, 
unless this has already been done, and any plans for a sewer- 
age system even to care for but a small part of the town 
should take into consideration so far as possible the future 
needs of the community as a whole. It is poor economy on the 
part of any community to have an expensive improvement 
such as sewerage installed without a thorough study having 
first been made. The engineer should, therefore, not hesitate 
to call the attention of the proper authorities to the necessity 
of making a detailed preliminary survey even if by so doing 
the work will be considered too expensive and thus be aban- 
doned for the time being. Only along the larger streams: 
should sewerage systems be installed without provision for at 
least treatment by sedimentation. But regardless whether 
sewage treatment is to be provided at once or not, a thorough 
study should be made of the local situation and the sewerage 
system so designed that treatment can later be installed with- 
out undue difficulty and expense. Where sewage-treatment 
plants are installed, whether for sedimentation alone or with 
secondary treatment, the engineer should emphasize the neces- 
sity of systematic supervision. At present the average IIlli- . 
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nois treatment plant is neglected shamefully, ranging from 
neglect to clean septic tanks, which comes very near to being 
a general rule, to the negligence of entire works to a point 
where they become worthless. A treatment plant properly 
cared for and maintained, even if not of the best design, will 
go far to establish a good reputation for the engineer who de- 
signed it, especially among the average laymen while a well- 
designed plant poorly cared for and neglected is quite apt 
wrongfully to discredit the engineer. It might be to the ad- 
vantage of engineers as a whole to provide a working arrange- 
ment between the engineer in charge of the work and the 
community, whereby the engineer will have supervision of the 
plant at least a year or two following its installation. In this 
way some person could be trained to care for the plant and 
at the same time the community would be made to realize the 
necessity of proper attention and the advantages resulting 
therefrom. 


IMHOFF TANK OPERATION 
BY W. G. KIRCHOFFER 


My first tanks were installed at Elkhorn, Waupun and 
Whitewater. All of these had concrete covers. The designs 
were approved by Dr. Imhoff’s agents. Detailed instructions 
were given to the operators as to drawing off sludge and scum, 
cleaning sludge beds, etc. Our first troubles were at Waupun, 
where it was next to impossible to get any sludge through the 
sludge pipe. Black putrescible liquid would come, but nothing 
else. In the next few designs I attempted to correct this dif- 
ficulty by leaving off the concrete cover and making the sludge 
pipe large in diameter, straight and as short as possible. 

However, the difficulty still continued, sludge would 
accumulate on the surface of the upper chamber, with little 
or none coming out of the sludge pipe. If the period between 
attempts at drawing off sludge was several months, the pipe 
would appear to be clogged. At Waukesha the difficulty was 
somewhat remedied by skimming the scum every two weeks 
and pumping the sludge (black liquid) from the lower story 
each month. The effluent from all of these plants was milky, 
and would soon become putrescible if allowed to accumulate 
along the banks of the streams. At the Southern Wisconsin 
Home for Feeble-Minded, the design was again modified by 
using a sludge well or chimney which extended from the bot- 
tom of the tank to the surface and from which a 10-in. hori- 
zontal pipe was laid to the sludge bed. 

The city of Ripon has a sewage treatment plant consist- 
ing of a coarse horizontal screen located over a small detritus 
pit and three sand filters of about one acre in total area. _ The 
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average daily flow was estimated at 345,000 gallons per day, 
and is a typical domestic sewage with a small amount of 
woolen mill waste and creamery waste. The plant had given 
fairly good results, but it was sought to increase the capacity 
of the filters by removing a greater percentage of the settle- 
able solids by the construction of a treatment tank. Although 
the Imhoff tanks previously constructed had not given satis- 
faction, it was thought that these difficulties could be largely 
overcome by modifying the construction of details, and this 
plant was designed along somewhat different lines. To avoid 
the somewhat complicated construction necessary to reverse 
the flow periodically, the sewage was delivered to the tank at 
the middle of one side of the tank by means of a large shallow 
trough with a narrow slot in the bottom. The flow through 
the upper chamber was to take place in both directions around 
‘ the tank and pass from the tank on the opposite side in a 
similar trough. The tank was provided with two sludge wells, 
two pipes and one gas vent. This design gave a relatively 
large surface to the upper chamber with a comparatively 
small space above the sludge chamber as was common in the 
earlier designs. 

The new Imhoff plant was put in operation in December, 
1918, and one attempt to draw off sludge was made before 
cold weather. This was fairly successful, but of course the 
sludge was not thoroughly digested. A wooden cover was 
placed and the tank was allowed to operate without interrup- 
tion until April, when the cover was removed. It was found 
that there was sludge and scum on the surface of the upper 
tank to a depth of 3 ft. or more. Sludge had also risen into 
the sludge wells and gas vent to an unknown depth. An at- 
tempt was made to draw off sludge from the lower chamber 
but only black liquid came, as in all of the other tanks. Ina 
day or so the gas vent began to foam and run over into the 
upper story. The operator then attempted to clean the tank 
and remove the sludge from the surface of the upper story. 
The filter beds were not taking the effluent, but were clog- 
ging badly and when allowed to dry out, a thick leathery de- 
posit was found on the surface of the beds. After 976 wheel- 
barrows full of sludge had been removed there still remained 
12 in. or 18 in. of floating sludge on the surface of the upper 
chamber and in the gas vent. In the upper part of the lower 
story the sludge was 16 ft. thick. 

In the winter of 1917-18 I built a sewage treatment plant 
for my winter home in Florida, and did just what was con- 
trary to the very principle which Imhoff laid down, discharg- 
ing the raw sewage into the lower story of the tank. But this 
tank gave excellent results; the effluent was clear and readily 
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absorbed in the underground filter. I then modified the de- 
sign of the tank at the Southern Wisconsin Home, so as to 
direct the raw sewage into the lower story or sludge chamber. 
I placed a crosswall in this chamber so that the flow had to 
take place upward through the slots into the upper chamber, 
thence longitudinally through the upper chamber to the outlet. 
Any settleable solids brought up with the sewage could settle 
out and slide down into the second compartment of the sludge 
chamber. 

That tank was inspected after being in operation for 
about three months and the effluent was found to be clear but 
with a very slight odor. There was no scum on the upper 
story or in the gas vent. The sludge valve was opened and a 
small quantity of sludge came freely, which was followed by 
black water. This plant has continued to give good results. 
A similar tank has been put in operation for the village of 
Union Grove. 

For the plant at Ripon I closed the slots in the bottom of 
the inlet trough and cut an opening to allow the raw sewage to 
enter the gas vent. In three or four days the sludge in the gas 
vent and over the surface of the upper story began to disap- 
pear. The gas vent, although converted into an inlet, still acts 
as a vent, but more so than under the former method of opera- 
tion. The filters began to show signs of working more freely 
and inside of two weeks the sludge at the top of the tank was 
reduced to a layer three to four inches thick. On opening the 
sludge valves, large quantities of sludge were discharged on 
to the beds. This dried quite readily and was not objection- 
able to handle. The leather like mat on the filters did not 
form, and they operated better than they ever had on fresh 
sewage. The plant has continued to operate satisfactorily. 

No chemical analyses of the effluent of any of these plants 
were made, so any conclusions must be based on operating re- 
sults. These experiences have taught that sludge can be much 
more readily digested by discharging the raw sewage into the 
sludge chamber than into the sedimentation chamber, and that 
foaming of the gas vents is prevented. The Imhoff tank was 
supposed to separate the solids from the liquids and pass them 
— to the bottom of the tank for digestion. Why not put them 
there at the start and let the liquid rise and flow out rather 
than attempt to settle the solids? Many of these solids con- 
tain oil and grease which will float more readily than sink. 
Those that do settle soon become charged with gas and rise 
again, to the surface where they often remain. Imhoff tank 
designs may be applicable to the conditions in Germany where 
there may be only slight amounts of grease and oils present or 
where the sewage is very stale, but according to my experience 
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they are not adapted to the conditions in Wisconsin, where 
the sewage is fresh and contains greasy matters. 


MR BARTOW: When in Germany a few years ago I visit- 
ed Hamburg, where Dr. Dunbar, an American, was in charge 
of the city health service. He said he felt that the Imhoff 
tank would not be used after five years. That city had an Im- 
hoff tank in use at one of the sewage treatment plants but it 
did not work satisfactorily. The Doten tank used in our army 
is of single story type with an arrangement for the sludge to 
be carried to three tanks in succession, thus obtaining a more 
thorough digestion. Then there is the scheme used at Mad- 
ison and at Great Lakes, and adopted by the U. S. Housing 
Board, where the sludge is digested in separate chambers. 
’ This also has a single story tank, but the sludge is moved to a 
special tank where it is digested. apart from the incoming 
sewage. 


REPORT OF DRAINAGE SECTION 


The work of the drainage section during the past year 
has been largely an investigation into the drainage situation 
in the valleys of the principal streams of the state where large 
areas are subject to overflow. This work was done in cooper- 
ation with the State Geological Survey Division, which was 
authorized by the 1919 legislature to make a study of drain- 
age conditions throughout the state. Drainage engineers will 


’ be interested in the report of this study. The State Geological 


Survey Division is also doing a small amount of educational 
work along drainage lines, explaining the benefits to be de- 
rived from protection from overflow, and giving some pub- 
licity to the plans for the reclamation of the overflowed lands 
in the Embarass, Kaskaskia, Little Wabash, and Skillet Fork 
Rivers, which were prepared in 1910-11 by them in coopera- 
tion with the Rivers and Lakes Commission. 

During the past year there has been considerable interest 
manifested in the reclamation of the bottom lands. In the 
Embarrass valley several districts have been formed or are 
in the process of organization. The landowners along the 
Kaskaskia, having succeeded in getting a provision in the 
drainage law whereby one or more districts in’ one or more 
counties may combine for providing a common outlet, have a 
petition for the straightening of the river channel from Car- 
lyle north to the Fayette-Shelby county line, about 90 miles, 
following the present channel and benefitting some 78,000 
acres. In the Cache River valley several districts are being 
formed and some existing districts are planning to enlarge 
their drainage systems. A project is being initiated for 
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straightening part of the Sangamon River channel and senti- 
ment is being aroused for improving the Little Wabash 
throughout its length. These movements indicate that the 
owners of these fertile bottom lands are beginning to realize 
that they can not afford to let these acres remain idle. This 
means work for the drainage engineer. 

We find that drainage engineers as a class are doing very 
little to stimulate drainage sentiment in their communities. 
Most of the drainage propaganda is coming from the county 
farm bureaus, which realize clearly the value and necessity 
of adding the waste bottom areas in their counties to those 
already under cultivation. The drainage enginer is in a posi- 
tion to render a distinct service to his community because he 
above all others understands how protection from overflow 
and drainage can be secured, what it will cost, and what are 
the benefits to be derived therefrom. Consequently he should 
take advantage of all opportunities for giving publicity to 
drainage enterprises. 

At the Eighth National Drainage Congress, held in St. 
Louis, November 9-11, 1919, a committee was appointed to 
report to the next meeting upon the fees of drainage engin- 
ers. Two members of this section were appointed to serve 
upon this committee. We believe that such a movement is 
very timely, as our own investigation has shown that there 
are a number of engineers in Illinois doing drainage work who 
are receiving the same fees for their services that they did 
five and ten years ago. 


We call attention to some of the amendments which . 


were made to the drainage law by the 1919 legislature. Senate 
Bill No. 158, which was presented to the last meeting of the 
Society by Mr. Dappert and which was approved by it, was 
passed and is now Section 73 of the Farm Drainage Act. The 
main feature of this amendment was the elimination of the 
former clause which limited the fees of drainage engineers 
to $5 per day. Now an engineer can legally charge all that 
he can collect. 

Under the old law a district located in more than one 
county and organized in the court of the county in which the 
majority of the lands was situated, remained under the juris- 
diction of that court regardless of any changes made in the 
size of the district. However, Section 58 was amended to the 
effect that, when the addition of new lands to a district 
causes the majority of the lands to be in another county, the 
records of the district are automatically turned’ over to the 
county clerk of that county and all future proceedings are held 
in the courts of the new county. The Drainage Section 
opposed this as an entirely unnecessary and possibly a vicious 
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piece of legislation. The bill was defeated at first, then re- 
considered and passed. Another bill which was passed is 
now Section 44, and provides that the majority of the land 
owners in a district may abandon the work or organization at 
any time before actual construction has begun by the pay- 
ment of court costs, which do not include engineers’ and at- 
torneys’ fees. 

We find that there are entirely too many districts which 
are only partly successful due to improper engineering de- 
sign. When a district does not accomplish its purpose, a very 
forceful weapon is given to the opponents of drainage which 
they use with telling effect in preventing adjacent areas from 
organizing. Hence it is highly important that the engineer 
responsible for the design of drainage works take every pre- 
caution to insure the success of the project. With this thought 
in mind, your committee wishes to offer the following sug- 
gestions: 

1. Plan the drainage system so that it will provide ade- 
quate drainage to all the land within the district. In some 
instances engineers, in order to make a small assessment and 
thereby secure the required number of signatures, do not plan 
the ditches of sufficient size. The result is that after a short 
period of disappointment on the part of the land owners they 
are required to raise another assessment to enlarge their 
ditches. 

2. Make a thorough study of run-off for the area in 
question to determine the drainage coefficient to use in design 
formulas. This is one of the factors whose scientific de- 
termination distinguishes the drainage enginer from the sur- 
veyor. 

3. Use care in choosing the proper roughness coefficient, 
“n,”’ in design formulas. We believe that the value of ‘‘n” 
commonly used is too small. In this connection we call atten- 
tion to articles on this subject which appeared in the ‘‘En- 
gineering News-Record” of March 13 and December 4, 1919. 


G. W. PICKLES (Chairman), E. A. ROSSITER, J. A. REEVES, 
W.P. BUSHNELL, A. L. WEBSTER. 


ENGINEERS’ ESTIMATES FOR DRAINAGE PROJECTS 
BY J. A. REEVES 


It is common knowledge that except in the case of dredg- 
ing contractors there has been no incentive for high class con- 
tractors to bid on drainage work as the reward has been in- 
sufficient and conditions unattractive. Therefore, a great 
deal of the tiling has been done by local artists whose princi- 
pal qualifications have been strong-backs. In some counties, 
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districts have been installed by high class contractors at 
prices double or triple the prices obtaining elsewhere. But 
there is no complaining, and the work has gone forward rep- 
idly, accurately and to the entire satisfaction of the farmers 
and probably with more certain profits to the taxpayers than 
if incompetently constructed. Do not cheapen the character 
of your work, but make drainage contracting a respected 
calling, worthy of your best services and sufficiently remuner- 
ative that you may be able to employ an inspector continually 
on the job to the great advantage of all concerned. During the 
past several years there have been many opportunities to note 
the fallacy of insufficient estimating, and at the same time, 
to observe that the land owners are ready and willing to pay 
the cost necessary to successfully drain their lands. 

Contracts have been let for double the original estimates 
and in many instances the taxpayers have been more vexed at 
the delay in making supplemental assessments than over the 
amount of increased cost. It is not well enough known, that 
if the costs were double what they are today, and the land 
once reclaimed worth only half of what it is today, land drain- 
age and particularly tile drainage would still be the most 
profitable form of farm investment. 


In discussing the subject we are prone to think of con- 
ditions as existing today. But proceedings are often so long 
drawn: out that bids may be called for today on jobs where 
estimates were made three or four years ago. This delay il- 
lustrates some fault in the legal machinery operating for the 
benefit of drainage. Engineers could not be expected to know 
that labor and materials would advance by leaps and bounds 
and certainly no blame can attach to them for the increased 
costs. Furthermore, who can tell what the conditions will 
be several years hence. There may be some individuals who 
sincerely expect, as they have expected for a long time, that 
reductions in prices would occur, but on what they can reason- 
ably base such a conclusion is beyond the writer’s conception. 

Drainage contractors are confronted with another condi- 
tion not heretofore considered serious. Several years ago it 
‘was fairly easy to secure men for country work where drain- 
age work is invariably located, but today there seems to be 
an aversion to working away from the cities, and contractors 
are not only compelled to pay a premium for such labor but in 
addition are required to provide conveyances for taking the 
men daily to the nearby village or town, that they may have 
amusement. 

Engineers should take into consideration the certainty of 
freight advances which then is reflected in the increased cost 
of all materials. The coal question is still unsettled but there 
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are many who predict further advances very shortly. Aside 
from anticipating the above items of added costs, engineers 
would eliminate much of the speculation of drainage con- 
tracting if a more careful survey of conditions was afforded 
to contractors. It is not desirable that a contractor should 
make an unfair profit, nor lose his capital in this work. En- 
gineers would do well to request information from responsible 
contractors as to probable costs before considering their 
estimates complete. So long as there is no better means of 
awarding contracts than by competitive bidding, and the 
benefits to the taxpayers resulting from the work justify 
greatly increased expenditure, there is no excuse for insufti- 
cient estimating. For these reasons there should be close co- 
operaiton betwen engineers, contractors and material manu- 
facturers. 

G. W. PICKELS: We cannot lay too much stress on en- 
gineering estimates. Farmers are willing to pay the cost of 
a good system if they understand it. I find that many farm-. 
ers do not understand just what we are trying to do. When 
the matter is explained they are usually willing to play their 
part. 

MR. ROSSITER: The Westmoreland drainage district was 
the highest priced district organized in Cook County, the 
average cost being $35 per acre. The highest assessment was 
$65 per acre, and the $65 man kicked because it was not done 
fast enough. As to the estimate, we were working on a con- 
tingent and percentage basis. The commissioners were afraid 
the engineer was going to overload his estimates. In order 
to be fair I asked a number of contractors to submit prelim- 
inary figures, among them Mr. Reeves. My estimate on 24-in. 
tile, 12 ft. cut, was $3.60 per running foot. Mr. Reeves’ sub- 
contractor claimed he could do the work for $2 per foot. 
When the work was awarded at that price the contractor lost 
over $15,000 but he did the work satisfactorily. 

Mr. C. S. GANNON: In the Levee & Drainage Con- 
tractors’ Association, of St. Louis, we find this a pretty diffi- 
cult matter. The work extends over two or three years 
usually. It is hard to get manufacturers to say what costs 
are going to be. About the only thing that can be done is to 
take present-day prices and add a little to them. If we can 
help anyone in figuring costs we shall be glad to do so. 

W. D. GERBER: Drainage is more than removing surplus 
water from land. It is the improvement of land to a point 
where plant food can be drawn into the soil to produce addi- 
tional crops. If soil is not fit for farming it is not fit for 
drainage. I often wonder if engineers present these facts to 
the farmer in a convincing and interesting manner. 
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G. W. PICKELS: The county farm advisors are doing a 
great deal to interest and educate farmers on these very 
points, and at meetings they bring out the necessity of crops 
having the proper amounts of air, heat and moisture, which 
can be gained only in a soil properly drained. It is not only 
land covered with water that needs drainage. It. needs drain- 
age if water stands within 3 ft. of the surface. There are two 
distinct problems: to keep flood water off the land and to drain 
land subject to overflow. 


DRAINAGE’ IN ILLINOIS 
BY E. A. ROSSITER 


The writer has spent some time in his efforts to betta 
conditions and make it easier to organize and maintain drain- 
age districts in this state. With that end in view he had in-. 
troduced in the legislature of Illinois a number of amendments 
in which the bars would be let down so that we might put 
over some big drainage system. In the drainage committee he 
met the most courteous treatment each year, but the relief 
sought was always defeated. At last he spoke to one of the 
down-state floor leaders and stated that for some reason or 
other the farm lands in the central part of the state were 
worth $350 to $550 per acre, while farm lands within 25 
miles of Chicago could be purchased for $75 to $125 per acre, 
all because of lack of drainage; that Cook County needed and 
wanted drainage and that we wanted it made easier to organ- 
ize a drainage district. Whereupon it was replied that the 
down-state men were against drainage. 

During the last session another amendment was present- 
- ed and an attempt made to eliminate the non-resident owner 
in the consideration of acreage or number of owners. We 
then tried to reduce the number of acres or owners represent- 
ed on a petition, both of which were lost. At this juncture I 
conceived the idea of taking severai members to dinner and 
having a heart to heart talk with them. From each of them I 
learned that the majority of the down state members were 
active or honorary members of gun clubs and that drainage 
would ruin the season’s pleasure. 

This last year in our legislature, instead of advancing the 
cause of drainage an amendment was passed by which a ma- 
jority of owners could abandon a district by filing a petition 
and paying the court costs, which cost is $10. It was a crime 
to enact such a law after the engineer had spent several thou- 
sands of dollars to make his surveys, plans and the lawyer 
had spent his time, to then have our legislature say all this is 
lost. 
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It has been suggested that the Department of Public 
Works take over the drainage matter and handle it on the 
same plan as it does the State highway and bridges. In 
- answer to that I raise the following objection: Our state in- 
stitutions are turning out engineers each year and if you place 
all the engineering in the hands of the State you can soon give 
up your colleges or engineering as you will put the engineer in 
private practice entirely out of business. 


DECATUR AND JACKSONVILLE DAMS 
‘BY S. A. GREELEY 


Jacksonville Dam. Originally, a small impounding reser- 
voir supplied the town, supplemented shortly after by another 
small reservoir formed by a low dam across the stream from 
which the future supply is to be drawn. Wells in the Illinois 
River bottom lands did not prove a success and finally some 
drift wells were sunk north of the town. The quantity is in- 
adequate and the quality unsatisfactory. The city population 
is about 16,000 and there are several public institutions which 
bring the total population up to about 19,000. The city is fully 
metered and has an average daily consumption of about 
1,250,000 gallons. The maximum demands are modified by a 
storage reservoir holding a day’s supply and located high 
enough to provide a gravity supply. 

Upon investigation, several possible sources of supply 
were apparent; but it was finally recommended that a new im- 
pounding reservoir be formed by constructing a dam across 
the south fork of the Mauvaiseterre creek adjacent to the old 
pumping station. The total tributary area is about 27 sq. mi., 
214 sq. mi. of which supplies a small reservoir incorporated in 
a park. This new reservoir will have a maximum depth of 
14 ft. to the spillway, flood approximately 240 acres with water 
at the crest elevation, and contain about 430,000,000 gallons. 
The available draft will average 1,500,000 gallons per day and 
2,000,000 gallons per day in all but the driest years. The city 
voted a bond issue to finance the project in accordance with the 
recommendations. 

The length along the crest of the earth section of the dam 
is about 600 ft. and the height is 22 ft. The spillway is 160 ft. 
long and is set 8 ft. below the top of the earth embankment. - 
Provision for a flood flow of 4500 sec. ft. with a 4-ft. flow over 
the spillway is made, which is equivalent to 167 sec. ft. per sq. 
mi. The spillway is practically a submerged weir with dis- 
charge into a sloning channel. The channel is narrowed to 
65 ft. wide at the lower end, thereby using up a portion of the 
velocity head, and is lined with 6-in. of concrete on gravel to 
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prevent erosion from the high velocities. Bids were taken in 
April, 1919, and a contract for $58,887 awarded to John T. 
Walbridge Engineering & Contracting Co., of Chicago. 

The material in the dam is compacted clay taken from ex- 
cavation in the side hill for the spillway channel. A concrete 
conduit and gate house are located near the center of the 
earth embankment. The conduit was used to take care of the 
ordinary stream flow during construction and is to carry the 
pipe lines to the pumping station. The total cost was $54,100 
or $12,560 per million gallons of storage capacity. The item- 
ized costs are as follows: 


Marth fill} 238,453 ‘cus yds awdQ otss 2. ee $14,226.50 
Stripping 3104. sq. vdi at. 6G0icts ee 1,862.52 
Hxcess.spillway, excavation; 3517 cu. ydi.2c) 4 eee 1,406.80 
Core iaall)1666cuiydirat, $205 os oie ee 3,901.80 
Conduit and gatehouse ..3.0.2 J 30V te eee 9,300.00 
Slope paving 4000 sq. yd. at $2.50 

slopeirpavine L123 sq) ydi atipe-00nee 7,754.00 
Spillway, $21,000 less 5318 cu. yd. at $9_._......._.... 16,218.30 


Decatur Dam. In Decatur, Ill., the need for additional 
water supply has been recognized for the last 8 or 10 years. 
The extreme dry weather flow of the Sangamon River there is 
almost nothing, and the problem was to remedy this condition 
by the construction of a storage reservoir. Preliminary in- 
vestigations and action by the city council had settled the loca- 
tion of the proposed dam. The storage required, the type of 
dam and spillway capacity were items requiring extensive 
study. The maximum flood on record in the river at Decatur 
eccurred in 19138 and was approximately 21,500 sec. ft., equiv- 
alent to 25 sec. ft. per sq. mi. from the tributary area of 862 
sq. mi. Assuming a 5 ft. depth overflow, a spillway 500 ft. 
long would be required. The earth embankments will be 13 
ft. above the crest, so that the spillway will safely pass a con- 
siderably greater flood. 

The amount of storage required was determined from 
local conditions, which made it feasible to provide a total stor- 
age of about 9 billion gallons, yielding an average daily flow 
of about 40 million gallons. A concrete gravity section 
was adopted for the spillway. Borings indicated a reddish 
brown clay for the first 10 ft., with alternating layers of 
gravel and sand for 10 to 40 ft. Below this is an 8 ft. layer of 
clay, and below this, more sand. 

The dam is designed to reduce the velocity of percolation 
and thereby prevent undermining by the provision of a suffi- 
cient length for the enforced percolation. This is accom- 
plished by means of steel sheet piling, a broad base, and up- 
stream and downstream aprons. Under the spillway section, 
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round bearing piles spaced 3.25 ft. c. to c. are used. The 
crest of the spillway is 500 ft. long and 28.5 ft. high, while an 
additional 2 ft. of storage may be obtained by a movable crest. 
The foundations are also designed to stand an increase of 5 ft. 
in the height of the spillway. Two 9 ft. x 14 ft. flood gates. 
and a 4 ft. x 4 ft. flushing gate are incorporated in one end of 
the spillway. There are also two 36 in. water pipe connections, 
one of which is reserved for future use. 

The earth embankments are 13 ft. above the crest, and 
are 1200 ft. long, being cut approximately in two by the con- 
crete section. The effect of the reservoir formed by this dam 
will be noticeable 12 or 15 miles upstream. The cost of the 
entire project is estimated at $1,250,000 including land. 


THE ILLINOIS WATERWAY 
BY M. G. BARNES 


Chief Engineer, State Division of Waterways 


Since the early 80’s waterway advocates have been trying 
to secure the adoption of some project for connecting Chicago 
with the inland system of the Mississippi. In 1908 the Illinois 
constitution was amended to permit the expenditure of 
$20,000,000 for a waterway connecting the end of the Chicago 
drainage canal, at Lockport, with the improved channel of the 
Illinois River at or near Utica, a distance of about 65 miles. 
One of the first of the many projects called for dimensions 
which would accommodate vessels up to 24 ft. draft. At about 
that time Congress appointed a Board from the United States 
Engineer Corps, together with one engineer from civil life, to 
make a complete study of the Great Lakes and Gulf waterway 
project. This Board opposed a channel designed for ocean 
and lake shipping, and also opposed the 14-ft. project that had 
been proposed as the first step in the carrying out of the 24-ft. | 
project. A board of engineers appointed by Governor Dunne, 
advocated a waterway with locks 45 ft. in width and 250 ft. in 
length. A bill was passed and the state legislature appropri- 
ated $5,000,000 for construction. : 

The route followed the Illinois river up to the junction of 
the Kankakee and Des Plaines rivers; and the Board recom- 
mended that the old Illinois and Michigan canal should be used 
to Lockport, at least temporarily. For the improvement in 
the Illinois river, it was necessary to apply to the Secretary of 
War for a permit, which was refused. When Gov. Lowden 
began his administration he was confronted with an amend- 
ment of the constitution permitting the expenditure of $20,- 
000,000 for a waterway and with the law of 1915 calling for ' 
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the construction of a waterway which did not meet the ap- 
proval of the U. S. Government. 

At this juncture the writer was called in to make yet an- 
other investigation, to advise as to the proper design of a 
waterway and to estimate its cost. As none of the earlier 
projects seemed to meet the situation, he ventured still another 
plan which it was believed would meet the approval of the 
Federal authorities. It was his belief that greater advantages 
would accrue from the use of a barge canal or waterway, even 
though it might be necessary to unload from the barge to ship 
at New Orleans and Chicago. The cost of transportation 
would be less than if carried in ocean vessels and there is the 
added advantage that barges of small draft and tonnage could - 
be delivered to individual shippers and also could float on 
waters other than the main channel between Chicago and New 

Orleans. 

: To improve such shallow waters as the Mississippi river 
above St. Louis, the Missouri, Ohio and Red rivers, and many 
other branches of the Mississippi, to any depth greatly in 
excess of what nature provided, would be expensive in first 
cost and entail enormous annual charges for maintenance and 
operation. Their unusual width and relatively low velocities 
appeared to the writer to lend themselves peculiarly to the 
floating of shallow craft, many of them lashed together in 
large fleets. With this in mind he planned a waterway that 
should meet the natural conditions without excess in cost, and 
at the same time, would permit of greatest use of the waters 
and at a minimum of transportation costs. 

To this end locks were provided 110 ft. in width and 600 
ft. in usable length, with miter sills 14 ft. below extreme low 
water. As the Illinois river below Utica is less than 8 ft. in 
depth and the Mississippi river above St. Louis, only 6 ft. in 
depth and the Ohio being improved to a 9-ft. depth, it was 
believed to be unwise at this time, to excavate the connecting 
channels between the locks to a greater depth than 8 ft. in 
earth and 10 ft. in rock. However, structures were designated 
for a 14-ft. waterway in case that should ever be found ad- 
visable. The writer has laid out this work as to permit of the 
greatest possible development of both navigation and power. 

After this report was placed in the hands of Gov. Lowden, 
and upon his recommendation, the legislature of 1919 passed a. 
new waterway act calling for locks 110 x 60 ft., with 14 ft. 
of water over miter sills and having connecting pools 8 ft. in 
depth in earth and 10 ft. in rock, the channel having a bottom 
width of at least 150 ft. This waterway act repealed the act . 
of 1915. 
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Since the bill became a law the Department of Public 
Works and Buildings has organized an engineering force em- 
ployed on the design of the various structures. Application 
has been made to the War Department for a permit to con- 
struct the waterway. The plans have met the approval of the 
Federal engineers and the people of Illinois have voted $20,- 
000,000 to defray the cost of its construction. It appears, 
therefore, that this very important waterway has passed 
practically all of the hurdles placed in its way. With the con- 
struction completed, Illinois will have a waterway capable of 
transporting fleets of 7,500 tons each without breaking up 
fleets at the locks. 


DISCUSSION 


MR. PICKELS: It appears to me that the State is going to 
expend a good deal of money for benefits that are rather doubt- 
ful. Ths history of inland navigation has not been very optim- 
istic in this country. We find that our canals have not paid 
interest on the cost. As to the Illinois waterway, if we get it 
built, we will have to provide commodities to be hauled ovez 
it. It is true that this is the center of a great producing area, 
but we have to get material and crops to shipping points and 
to provide facilities for loading them on ships. 

Mr. DEWOLF: Among the possible sources of traffic are 
the mineral resources tapped by the Illinois river. A canal 
from the Big Muddy river to the Mississippi, with a dam near 
Murphysboro, was recommended a few years ago by the 
Rivers and Lakes Commission to open up the southern Illinois 
coal fields. Then there is the gravel and limestone along the 
Illinois river, and I am hopeful that the Illinois valley will 
furnish a big volume of traffic for movement on modern 
barges. 

MR. ROSSITER: One reason why river traffic has been a 
failure is the large proportion of the steam barge taken up 
by engines and fuel, but with oil engines we may see a new de- 
velopment in barges. 

MR. DAPPERT: At one time I was rather favorable to 
spending energy and money in canals, but after finding how 
little use is made of the Hennepin canal I changed my views. 

MR. HERBERT: Experiment with the oil engine has not 
proved a success. The Inland Navigation Co. had several steel 
barges running between St. Louis and New Orleans, but the 
overhead expense was entirely too great for the capacity of 
the barges and the compensation they got for hauling low 
commodity freight. 

PROF. BAKER: If freight is to move profitably on inland 
waterways we must take into account such factors as loading 
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and unloading, terminal facilities and trucking from the river 
to the factory. It is dangerous to draw parallels between 
European and American practice because many factories in 
Europe were built on the rivers before there were railroads, 
and in this country the location of factories has been with ref- 
erence almost wholly to the railroads. I hope our members’ 
have read the remarkable series of articles on “Inland Water- 
way Transportation” in the “Engineering News-Record” of 
Jan toJan29- 


GRAVEL AND LIMESTONE IN ILLINOIS 
BY F. W. DEWOLF 


Gravel production in Illinois showed a progressive de- 
crease from 4,500,000 tons in 1915 to a little over 1,500,000 
tons in 1918. In crushed limestone the decrease was from 
. 4,500,000 tons to 2,800,000 tons, the combined totals showing 
a decrease from nearly 9,000,000 tons in 1915 to less than 4,- 
500,000 tons in 1918. This is due largely to the limitation of 
building operations during the war period, to the shortage of 
railroad cars, and to increase in freight rates, and we may ex- 
pect that 1919 figures will show some return to normal. But 
the situation is serious when you pile on top of the normal de- 
mands a new requirement for materials with which to build 
a thousand miles of road a year. Consequently, during this 
past season, the Geological Survey in cooperation with the 
Highway Division has been making a special search for new 
localities where quarries and gravel pits may be opened within 
easy reach of railroads; and has also considered the possible 

expansion of existing querries and gravel pits. 


In the search for additional limestone sites, the control- 
ling thing is the geology; the next item of importance is prox- 
imity to present railroad lines, so that only short spurs might 
be necessary; and a third factor is the location of the State 
roads projected for the next two or three years. 


Two men were busy last year in the search for limestone 
localities, but the job will take at least one more season. The 
work of last year was confined to the southern section. The 
great central part of the state is underlaid by ‘coal meas- 
ures,” in which there is a limited development of -limestone. 
True, there is an available limestone varying from 15 ft. to 
20 ft. in thickness, well up on the “coal measures” strata, but 
the more promising limestone beds are in the Missippian 
formations, which lie immediately under the ‘‘coal measures.” 
Still lower there are possibilities in the Devonian, Silurian, 
and Ordovician strata. 
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The upper formations which I have called ‘“‘coal meas- 
ures” cover three-fourths of the state, overlying the Missis- 
siippian and Devonian systems, but quarry production from 
these earlier and lower rocks is feasible only where they crop 
out. So the field work has been largely confined to those 
marginal counties in which Mississippian and lower forma- 
tions may be expected at the surface. The work in southern | 
Illinois has been rather disappointing. 

It is unfortunate that limestone does not well resist 
weathering, and does not commonly persist in hill tops, unless 
these are capped by sandstones. When you look for exposures 
in the hills which would permit gravity arrangements for a 
quarry, you nearly always find that the limestone has been 
eroded from the tops, and that the conspicuous hills are 
capped with sandstone which could not easily be stripped off. 
However, we have found a number of promising locations 
within reach of railroads, and this limestone may be developed 
and conveyed into the central part of the state where there is 
little or none. 


GRAVEL DEPOSITS. OF ILLINOIS 
BY MR. LEIGHTON (Illinois State Geological Division) 


The last ice sheet of the glacial periods which affected 
Illinois extended to a curving line that passes through 
Marengo to Peoria and Shelbyville and then éast into Indiana. 
The front of this sheet remained long enough to build up a 
broad moraine of considerable height which now serves in 
many instances as a divide between drainage lines. As the 
climate ameliorated the ice retreated,: building the moraine 
that passes through Urbana and Champaign and then the 
moraines that lie successively nearer Lake Michigan. 

The distribution of the gravel deposits was determined by 
the outwash from the front of the ice at its various stages 
When the ice was along the outermost moraine, the outwash 
followed the valleys of the Wabash, Embarrass, Kaskaskia, 
Sangamon and Illinois rivers. These deposits are relatively 
small. When the front of the ice sheet was along the Cham- 
paign moraine, some outwash drained into the headwater 
forks of the Embarrass valley and some into the Kaskaskia 
and Sangamon rivers. When it lay along the moraine which 
passes through Bloomington, there was drainage along the 
Illinois and the Green river, and the north and south branches 
of the Kishwaukee, the latter leading to the Rock river. Sub- 
sequent positions of the ice sheet as it retreated toward the 
Lake Michigan basin gave rise to outwash along the Vermil- 
ion, Illinois, Fox, DuPage and Desplaines rivers and some of 
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their tributaries. In the northwestern part of the state the 
ice moved in such a direction as to obstruct the valleys, as for 
example the Pecatonica valley, producing bodies of standing 
water in which silt, rather than sand and gravel, was depos- 
ited. 

If the deposits had remained as first placed, we would 
have immense quantities of gravel but the waters from the 
lake overflowed into the Desplaines river and reached the Gulf 
om Mavico via the Illinois and the Mississippi. This great 
overflow carried away large amounts of gravel which had 
previously been deposited along the Illinois river. One of the 
remnants is the large elongated hill along the Desplaines val- 
ley southwest of Joliet. 

Some of the valleys in the southern part of the state are 
characterized by broad mud flats rather than sand and gravel 
deposits. These streams are tributary to the Mississippi and 
during the last glaciation became sites of ponds and shallow 
lakes in which great amounts of silt were deposited. Thus 
the southern part of the state is barren of large commercial 
- deposits of sand and gravel, in contrast to the northeastern 
section. The gravel of the northeastern portion is composed 
chiefly of limestone pebbles, with some granite and other 
crystalline varieties which were brought down from Canada. 
Practically all of the material is firm; the sand is sharp and 
mostly well graded. The gravel of the old glacial drift, how- 
ever, has been subjected to the weather for such a great length 
of time that the pebbles have been softened and consequently 
are not fit for first-class concrete. 


NOTE. 
FEDERAL DEPARTMENT OF PUBLIC WORKS 


Progress has been made with the campaign for a Depart- 
ment of Public Works as part of the national government, but 
Congress adjourned without passing the bill. Engineers in 
general have not given sufficient interest and support, the 
effective work having been done by a relatively few men. 
Every engineer who favors this Department is urged to write 
or see his congressman and senator and inform him of his 
' earnest desire to see the Department of Public Works estab- 
lished, as a step toward greater government efficiency. 
Engineers in cities can also inform their local chambers of 
commerce to the same effect. Let the Illinois Society of En- 
gineers be active in this. 


S. A. GREELEY 
President 
of the 
ILLINOIS SOCIETY OF ENGINEERS 
1921 
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PRESIDENT’S ADDRESS 
F. C. LOHMANN, PRESIDENT, 1920 


We have assembled for our 36th annual meeting, to transact 
society business, to discuss engineering subjects that we may broad- 
en our knowledge and improve the profession, and, incidentally, to 
renew and extend acquaintances. The latter is a very important 
factor, for after laying aside our regular routine of work for a few 
days, and discussing problems of mutual interest with fellow mem- 
bers, we shall return to our homes with a new zeal, a renewed inter- 
est in our work, and a better understanding of the ideals of the 
Society. 

Your officers decided at the beginning of the year that the most 
important work before them was to stimulate interest toward the 
Society among the members, and to develop some method of making 
the Society of more service to its members. As to the best method 
of stimulating interest in the Society, it was decided to center our 
efforts toward securing a larger attendance at the annual meeting. 
For this purpose, a committee was appointed which assumed the © 
task of carrying on this work. This committee has worked faith- 
fully. They inaugurated the prize paper contest, kept the mem- 
bership informed by letters on what might be expected at the an- 
nual meeting, and cooperated with the secretary in drawing up the 
annual program. 

As an attempt to broaden the activities of the Society and to 
increase its utility to the members, a service committee was ap- 
pointed, whose duty it was to supply information on engineering 
problems to enquiring members or to refer such enquiries to mem- 
bers best qualified to supply the information. Through this method 
of cooperation, it was attempted to make the Society useful to its 
members through its members. The value of this committee de- 
pends only upon the use of the members of the Society make of the 
opportunity offered them. 

The question of engineering society organizations has been a 
subject of much discussion among leading engineers. This discus- 
sion has grown out of the fact that there is a great need for cooper- 
ation among societies for handling questions affecting the profes- 
sion generally. As a result, an organization known as the Feder- 
ated Engineering Societies has been formed, and we have been 
invited to join this organization. On the other hand, the Ameri- 
can Association of Engineers has been active in obtaining the af- 
filiation of state societies to avoid duplication of work. We have 
also received a proposal to affiliate with this organization. These 
two propositions will be discussed during this meeting, and they 
both deserve careful consideration. This Society will be called 
upon soon to decide whether it is to remain an individual organ- 
ization or whether it is to accept one of the schemes that have been 
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proposed. These questions should be weighed carefully, and in 
whatever discussion takes place or whatever action is taken, the 
best interests of the Illinois Society should be uppermost in our 
minds. 

During the past year, several meetings of the Executive Board | 
have been held, and from the results obtained I believe that we 
should provide for meetings of the Board to be held periodically to 
discuss matters of interest to the Society. The expense of these 
meetings should be defrayed by the Society. With the limited funds 
available, this is not feasible with the present size of the Board, 
and I would recommend that its membership be reduced to such a 
number that meetings can be held at the expense of the Society 
at least twice a year in addition to the usual meeting which is held 
just prior to the annual meeting. The advantage to be gained by 
more frequent meetings of the executive board will be to keep the 
board active throughout the year in the interest of the Society, 
thereby contributing to its hfe and growth. 


RESOLUTIONS ADOPTED AT THE 1921 MEETING 


1. Highways. Investigation of pavement types and design will re- 
sult in great benefit to the public, and the State Division of Highways 
is urged to construct experimental sections of pavement of different 
types in order to study and report on the results. 

2. Drainage. Proper drainage of farm lands is the first requisite for 
improvement, preceding lime and fertilizer. Farm advisers are urged to 
cooperate in the furtherance of this movement. 

3. Water Works. Legislation is desirable which will enable munici- 
palities to finance waterworks construction to better advantage. 

4. Topographical Map. As the U. S. Geological Survey has decided 
to reduce the 35-year program to 13 years for mapping the entire country 
and has allotted $35,000 per year to Illlinois, the State legislature is 
urged to accept the 13-year program and to make a similar appropriation 
of $35,000 per year for work in cooperation with the Federal survey. 

5. Section Corners. The State Division of Highways is urged to co- 
operate with county officials in the preservation of existing section corn- 
ers and the reconstruction of such monuments lost or removed in the 
construction of highways. 

6. State Board of Health. The ability of the present director of the 
State Board of Health in guiding the work successfully through two ad- 
ministrations is commended to Governor Small, with the hope that his 
services may be retained to the State. 

7. Public Utility Regulation. The Illinois Society of Engineers ap- 
proves the principle of regulating public utilities by a State commission. 


REPORT OF THE SECRETARY 


During 1920 action has been taken on two important questions. By 
a vote of 9 to 2 the Executive Board approved a schedule of salaries for 
engineers, aS submitted by the Engineering Council, on the ground that 
although not entirely satisfactory the schedule is a good beginning. By 
a vote of 11 to 1 the Board decided against joining the Federation of 
Engineering Societies, for the reason that about $270 a year, or one-fourth 
of the income, would have to be paid to the Federation for work which 
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is intended to advance the interests of the profession but would bring no 
direct returns to the Society or its members. Further, the aims of the 
Federation are indefinite and the Board did not feel that the Society 
should undertake to make such a large payment for this purpose and 
thus cramp its own proper activities. 

A competition of papers for tive prizes of $25 in five divisions of 
engineering was a new idea started in 1920, which aroused considerable 
interest. Five papers were received and two prizes were awarded. The 
annual volume of “Proceedings” and five Bulletins were issued during 
the year, but owing to the great increase in cost of printing most of the 
papers had to be condensed. Exchanges of Proceedings were made with 
the engineering societies of Connecticut, lowa, Michigan, Minnesota, Ohio, 
Kansas and Wisconsin. The Proceedings were sent also to the usual list 
of libraries. 

The Society being an incorporated body, the annual report of election 
of officers was filed with the County Recorder of Cook County, as re- 
quired by law, the Society being registered in that county. A summary 
of the year’s business is shown in the accompanying financial statement. 

HK. EK. R. TRATMAN, Secretary and Treasurer. 


FINANCIAL STATEMENT, DECEMBER 31, 1920 
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PROCEEDINGS OF THE ANNUAL MEETING 


The 36th annual meeting was held Jan. 26-28 at the Great Northern 
Hotel, Chicago. 

January 26—At the morning session, after the address by the retir- 
ing president, F. C. Lohmann, of Champaign, an interesting address on. 
“Special Assessments and the Local Improvement Law” was given by 
Edgar B. Tolman of Chicago. It was voted to have a committee appoint- 
ed to consider amendments to the Local Improvement Law. The presi- 
dent appointed the following: Committee on nominations: G. H. Reiter, 
J. W. Dappert, W. P. Bushnell; Committee on resolutions: W. D. Ger- 
ber, G. E. Warren, J. G. Gabelman. 


At the afternoon session the Drainage Section (G. W. Pickels presid- 
ing) had three papers: ‘“A Drainage Survey of Illinois,’ by Mr. Hance, 
of the State Geological Survey; ‘Design of Tile Drainage Systems” by 
J. W. Dappert; and “Economic Accuracy and Cost of Surveys,” by Ed- 
mund T. Perkins (read by L. K. Sherman. The Surveying Section fol- 
lowed (Wm. Kramer presiding) with four papers: ‘“Perpetuation of Land 
Monuments and Markers,’ P. BH. Kollehner; “Preservation of Section 
Corners Under Pavements,” B. H. Suhr; “Land Surveying as a Distinct 
Profession,’ Wm. Kramer, and “What is a Permanent Corner” by W. D. 
Jones. It was voted to have a committee appointed to consider legisla- 
tion for the perpetuation of section corners. Opinions were expressed in 
favor of amending the surveyors’ licensing law so as to apply to the 
whole state (instead of Cook county), but no action was taken. The 
evening session was in charge of the Sewerage Section (S. A. Greeley 
presiding). Addresses on recent developments in sewage treatment were 
given by Dr. A. M. Buswell, director of the State Water Survey, and by 
Langdon Pearse, sanitary engineer of the Sanitary District of Chicago. 
A paper on the activated sludge plant at Grand Rapids, Mich., was 
given by the engineer, M. P. Adams. 


January 27.—The morning session was in charge of the Road and 
Pavement Section (H. J. Fixmer presiding.) Several papers were read: 
“Local Conditions and the Design of Brick Pavements,’ M. B. Green- 
ough; “Bituminous Pavement Construction,’ H. M. Skidmore; “Con- 
tracts and Specifications,’ Geo. W. Tillson, consulting engineer; ‘‘Align- 
ment and Grades for Modern Roads,” R. E. Toms, U. S. Bureau of Public 
Roads; “Wear and Strength of Concrete,’ D. A. Abrams; “Concrete 
Roads,” S. T. Morse; ‘Research in Highway Problems,” C. C. Wiley; 
“Highway Transport Surveys,’ A. H. Blanchard, University of Michi- 
gan. In the afternoon an excursion was made to the Calumet sewage 
pumping station of the Sanitary Ditsrict of Chicago. 


At the evening session, Prof. A. N. Talbot announced the award of 
prizes in the competition for papers, and the two prize papers were read: 
“How to Keep Our Pavements Smooth,” by Harlan H. Edwards, and “The 
Future of the Asphalt Pavement,” by Allen Dimmick. The report of the 
Committee on Cooperation, read by Paul Hansen, recommended a ballot 
vote on a proposition to affiliate with the American Association of Engi- 
neers. Other plans were suggested in a prolonged discussion. The out- 
come was the appointment of a committee to submit to the Executive 
Board changes in the constitution which will permit of affiliation with 
any other society. 

January 28—An excursion was made in the morning to the stock 
yards. At the afternoon session (H. F. Ferguson presiding) the report 
of the Committee on Water Supply was presented by G. C. Habermeyer 
and W. D. P. Warren; a paper on “Water Supplies in Small Cities” was 
read by Wm. Artingstall. The business session was then held, the com- 
mittee on nominations presenting the following tickets, the ballot votes 
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being shown by the figures: For president, S. A. Greeley (34), D. A. 
Abrams (7); for vice president, R. I. Randolph (22), G. C. Habermeyer 
(18); for trustees, M. L. Enger (23), W. D. P. Warren (23), F A. 
Windes (19), A. L. Webster (15). The annual dinner was held at the 
Great Northern Hotel in the evening. 


KEEPING OUR STREETS SMOOTH 
BY HARLAN H. EDWARDS (Prize Paper) 

Constant care and intelligent supervision go far in elimin- 
ating ordinary defects. Aside from actual wear due to traffic and 
climatic conditions, and granting that the pavement has been sub- 
stantially built, the smoothness of city pavements is ruined by 
three things, any one of which is sufficient to cause a considerable 
inconvenience to traffic. These are: (1) Uncontrolled cutting 
through pavements for connections or repairs to underground 
pipes, (2) improperly built or maintained street railway tracks, 
and (3) rough railway crossings. These can largely be eliminated 
by strict supervision, by suitable pavement construction along car 
tracks, and by the use of a permanent but easily repaired surfacing 
between the rails at crossings. 

In cities where the cutting of holes in pavements is controlled 
by a good ordinance strictly enforced, very little trouble is encoun- 
tered from this source. It is a common thing in many of our cities, 
however, to find streets actually dangerous for travel, due to im- 
properly backfilled trenches and to inadequate repaving over these 
holes. This condition can be traced to one of two things—little or 
no regulation, or lax supervision. This was the condition in one of 
our small but growing cities several years ago. Old street openings 
were found in many places where the pavement had never been re- 
placed, and where broken concrete had been thrown back in the 
hole, sand spread over this and a new brick surface laid and 
erouted. Settlement was bound to take place and a dangerous 
hole was the result. Fortunately, the city soon afterwards experi- 
enced a change in administrative officers. The old superintendent 
of streets (a druggist) was let go, and the new city engineer was 
given control of the maintenance and repair of the streets. 

Immediately corrective measures were taken. An ordinance 
was passed making it an offense to make openings or excavations 
in streets without first taking out a permit and filing a sufficient 
bond to protect the city against any damage which might be 
caused by the existence of the hole. It further provided that on all 
excavations in improved streets the backfill was to be made and the 
pavement replaced by city forces, charging the property owner the 
exact cost plus 10 per cent for the work. The ordinances fixed the 
manner of replacing the pavement slab, requiring that a concrete 
base slab extend a foot on solid ground on each. side of the excava- 
tion and that its thickness be one foot. Where a concrete base 
existed, its edges were sloped as a wedge. If the trench were wide 
or deep, 14 in. reinforcing bars spaced 6 in. on the average were 
placed 2 in. from the bottom of the slab across the trench to carry 
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the load. Since this system was put into operation there has been 
no further trouble in the city from sunken paving over street 
openings. 

Street car tracks are another source of trouble on paved streets 
and if their sphere of influence is not curbed, the rest of the street 
is often ruined. The cause of this destruction is not hard to find, 
and its elimination may be accomplished by the combined use of two 
types of structures, the steel paving guard, and the sunken header 
curb outside the end of ties. 


Where stone and gravel ballast is used for street car tracks, 
the destruction is more pronounced, for the wave motion of the 
street. railway track under the effect of the moving loads tends 
greatly to disturb the adjacent pavement. This, however, is a 
minimum where the grooved rail is used, but where T-rails are used 
the wheels of wagons and trucks when turning out of the track 
exert a strong leverage on the paving surface and grind or loosen 
whatever paving materials are in the way. If the paving is 
loosened, it is not long before the effect of water and additional 
motion of the car track forces out the paving for a considerable 
distance adjacent to the tracks. 

Under most franchises the maintenance of this pavement be- 
tween and adjacent to the railway tracks is taken care of by the 
street railway companies and as the costs run much higher than the 
maintenance of the pavement on the street itself, the result is that 
the least possible work is done. In some cifies the street railway 
company has adopted a new type of construction for their track 
wherein steel ties are used, embedded in concrete, with a minimum 
of 9 in. of concrete beneath the rail. This has gone far to cut down 
destruction caused by loose car tracks. Even with the use of a 
concrete base under the tracks the danger of damage to pavements 
by wheels of wagons and trucks is still present where T-rails are 
used. This can largely be eliminated by the use of a grooved guard. 


Wherever the flexible type of construction of street railway 
tracks is used, however, it 1s practically impossible to eliminate the 
bad effects of the moving track and it is therefore necessary, if the 
adjoining pavement is to be protected, to completely isolate the 
street railway track from the paving on each side. This matter 
is one which has been given great thought by many capable engi- 
neers and several designs have been made which accomplish their 
purpose admirably. In all of these designs the concrete sub-eurb 
is used, extending down just outside the ends of the ties to a point 
several inches below the bottom of the street railway track ballast. 
On some pavements, such as conerete and wood block, this sub-curb 
can be extended up to the surface of the pavement, but it is hard 
to accomplish this without the use of a different paving material 
in the cast of asphalt or brick with a soft filler. Even these, how- 
ever, can be built with the line of separation extending to the sur- 
face of the pavement if a metal paving guard is installed. This 
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being a steel angle with horizontal leg resting on the concrete and 
its vertical leg forming a line of separation in the paving. 


The use of these header curbs separates the street paving 
into three units consisting of two shoulder or street pavements 
and the portion between and along the tracks. As the concrete in 
the track structure is separated from the concrete in the shoulder 
unit, any movement in the track structure will not be communi- 
eated to the adjoining shoulder. Movement is confined to each 
unit and does not interfere with the surface of any other unit. 
Movement caused by expansion or contraction or by loads on the 
tracks affects only the unit in which the movement originates. In 
some designs the separation joint is in the base only, and the pav- 
ing is continued over the joint on the car track section. A line of 
separation exists between the track structure and the concrete 
header curb, but does not extend to the pavement surface. Conse- 
quently any upward and downward movement of the structure is 
communicated to the pavement to some extent and partially defeats 
the object of the header curb design. 

The advantages of using header curb are several. It affords 
ample protection from poor track work and from the lesser 
movement of well constructed track. It allows tracks to be re- 
paired or renewed without damage to the abutting pavement. Re- 
paving of the track spacg will be done more quickly, as the two 
curbs will be at the proper street level, thereby serving as a pav- 
ing line during such work. Any water caused by rains will very 
likely not be absorbed by the subsoil under the shoulders of the 
street pavement, even though the entire track may be removed, 
leaving a wide, shallow trench in the street. The header curb 
would form the sides of this trench and would serve as a retaining 
wall for the earth under the shoulders. It is for this reason, there- 
fore, that the depth of the header curb is made such that its bot- 
tom would be several inches below the bottom of the ballasting of 
the track. The foregoing type of construction merits general adop- 
tion not only by city engineers, but also by highway engineers 
for ends of pavements at railroad crossings. It is inexpensive 
and acts as insurance against the destruction of good pavement 
by poorly maintained railway tracks. 

The third and oftentimes the most dangerous portion of the 
street if not properly taken care of, is that portion which lies within 
the right-of-ways of railroads at grade crossings. The question 
of maintenance of pavement in this portion of the street is one 
which has occupied the attention of railway and highway engineers 
for many years. Many different types of surfaces have been tried 
with the usual reversion to the old form of plank crossing. No 
other section of highway must meet conditions as severe as those 
imposed upon the pavement adjacent to and between the rails of 
a grade crossing. The demands made on it are two-fold. It must 
satisfactorily fulfill the needs of highway traffic and at the same 
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time conform to railroad requirements. As a part of the highway 
built to carry modern motor truck traffic, the pavement must be 
of sufficient strength to carry the loads and withstand the impact 
caused by the wheels of heavily laden trucks. The surface must be > 
as smooth and durable as the highway of which it is an important 
link. Railroad operation, on the other hand, requires that crossings 
permit trains to pass over them without shock, danger or undue 
noise. Railroad maintenance demands easy access to the ties and 
rails and that the crossing pavement be economically repaired and 
replaced. 

A newer type of pavement for crossings has been evolved by 
experiment and bids fair to replace the plank construction. It 
consists of a base of crushed stone or gravel ballast placed and 
tamped solidly around the ties to a point within 21% in. of the fini- 
shed grade. Upon this base is placed a bituminous concrete com- 
posed of crushed stone, sand and either tarvia, a cut-back tar prod- 
uct, or emulsified asphalt, thoroughly rolled and tamped to a 
smooth compact surface. 


In laying this pavement at Whiting, the old plane crossing 
was removed and the ballast was taken out to the level of the lower 
surface of the ties. The ties and rail were carefully inspected, 
renewals made where necessary and the track was brought to ~ 
orade. The space between and over the ties was then filled and 
compacted within 21% in. of the finished grade with crushed stone 
filled with screenings. Old rails were placed on each side of the 
new rails, with the ball of the old rail against the web of the new, 
so that the flanges on the old rails were vertical and acted as a re- 
tainer for the pavement, protecting its edges and giving ample 
flangeway for the car wheels. The pavement was then brought to 
erade by firmly tamping and rolling the bituminous concrete. 
This consisted of a mixture proportioned 1 cubic yard of 34-in. 
crushed stone to 14 cubic yard of sand and about 16 gallons of 
tarvia. These materials were mixed cold in a small conerete 
mixer, each batch being mixed until the stone was thoroughly 
covered with tarvia. This took about a minute and did not clog 
or stick in the mixer. After the mixing, the bituminous concrete 
was put in compact piles and allowed to cure for several days be- 
fore placing. After this mixture had been tamped into place it 
was thrown open to traffic for several days before the seal coat 
was put on. The seal coat of tarvia covered with torpedo sand 
was applied and rolled thoroughly, producing a tight smooth 
surface. 

The advantages of this type of pavement for crossings are 
many. Its simplicity appeals to the railway maintenance men, 
for the materials required to make repairs can be stored alongside 
the track and a section hand with a shovel, broom and hand tamper 
ean mix the materials and apply a patch in half an hour. In this 
way the cost of materials required to maintain the crossings is un- 
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usually low, and it does not take a large gang or skilled men to 
do the work. Should the ties under this pavement require re- 
newal or re-ballasting, it is a simple matter. Owing to the bond- 
ing qualities of the mixture the section of the paving thus removed 
and replaced soon joins with the undisturbed portion, leaving the 
crossing free from cracks and joints, presenting the same smooth 
and resilient surface as when it was first laid. From the traffic 
point of view, the smooth even surface at the same level as the 
bearing surface of the rail is highly desirable. The crossing is 
free from nails which might cause puncture or penetrate horse’s 
hoofs, and there are no jagged splinters or sharp stones to cut up 
tires. The elimination of the bumps and ruts of the old types of 
erossings will be a blessing to all those who ride in ears and to 
those who use the pavements. 

Smooth streets are an asset to any city. Their price is con- 
stant diligence in maintenance, and strict control of agencies that 
eut into or destroy our pavements. 


THE ASPHALT PAVEMENTS OF THE FUTURE 
BY ALLAN DIMMICK (Prize Paper) 


It would be both rash and unprofitable to attempt to foretell 
with any degree of accuracy what type and description of pave- 
ments we shall be laying under the traffic conditions of ten years 
hence. Few forsaw the approaching breakdown of our 1910 high- 
way system under the weight of the 1920 motor truck, but it is 
none the less true that those communities which in the past decade 
did give some thought to the future and realized to some extent 
the aggravated conditions to which pavements would be subjected, 
were able to make provision for the future traffic by adequate con- 
struction. It would therefore seem possible, and it is certainly im- 
portant, that we attempt to realize the future trend in highway 
transportation, and provide for it in advance by adapting our 
roads and pavements to its needs with the best means at our dis- 
posal. 


There is no question but that highway transportation is in- 
creasing in volume by leaps and bounds, and will continue to in- 
crease at least for many years to come. Whether or not the motor 
truck proves in the future a permanent and serious competitor of 
the railroads, it will be many a year before the latter are able to 
cope with the constantly increasing volume of goods in transit. 
Whether the size and weight of motor trucks will be greatly in- 
ereased will depend upon possible future legislation, and until 
such is definitely obtained we have no choice but to anticipate 
ereater loads that at present. In all events, we can depend upon 
it that the present maximum loads will, before long, be the rule 


rather than the exception. This forces the conclusion, already  — 


accepted by most highway: officials, that the old style dirt, maca- 
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dam, and gravel roads can only be considered as an expedient, and 
though in many instances it will continue to be economical to 
utilize these cheaper forms of construction for subsidary routes, 
we must depend upon a more durable roadway for our principal 
country highways and city pavements. Asphalt pavements, 
which have been in use for half a century, and which are more widef 
ly laid today than any other of the so-called permanent pave- 
ments, will certainly prove one of the two or three possible solu- 
tions of the problem. 

For many years the standard in asphalt paving was sheet 
asphalt, consisting of a more of less ‘‘close’’ binder course, and 
a ‘‘top’’ or wearing surface of the standardized mix of graded sand, 
pulverized mineral matter, and asphaltic cement, laid on a port- 
land cement concrete foundation, usually six inches thick. During 
the past twenty years. the asphaltic concrete pavement has been 
developed, and at present competes closely with sheet asphalt in 
popularity. This construction has taken two forms, the bituli- 
thie or coarse-mix pavement, which has been protected by patents, 
and the Topeka mix, in which a smaller aggregate is used, and 
which was shown in 1912 not to be an infringement of the bituli- 
thie patent rights. The basic patents covering the bitulithic mix 
have now expired, and the American Society of Municipal Im- 
provements, at the 1920 convention, adopted a specification which 
includes both the Topeka and the bitulithic mixes under the single 
head of asphaltic concrete. In actual practice asphaltic concrete 
may be said to cover any asphaltic pavement consisting of a graded 
ageregate of stone, sand, pulverized mineral matter, and asphaltic 
cement. In other words it is conerete in the true sense, with 
asphaltic cement as the cementing medium, just as portland ce- 
ment is the cementing medium in portland cement concrete. 


The two types of asphaltic wearing surface, sheet asphalt 
and asphaltic concrete, will probably always have their adherents, 
and both will undoubtedly continue to be laid in accordance with 
local conditions. It is the foundation which underlies the wearing 
surface which has received the most discussion and which most 
merits consideration in planning for the future. 

Unlike sheet asphalt, which until recently has been almost 
universally laid on a portland cement concrete base, asphaltic con- 
crete has been largely laid on other foundations. Old pavements 
of brick, granite block, macadam, gravel, and portland cement 
concrete have been utilised as foundations, and large quanti- 
ties have been laid on newly constructed bases of crushed stone. 
However, the foundation which is now most in the public eye is 
the asphaltic concrete base constructed.in much the same way as 
the wearing surface, of a mixture of crushed stone and asphaltic 
cement. 

At the 1920 meeting of the Illinois Society of Engineers, Pro- 
fessor C. C. Wiley of the University of Lllinois, presented a very 
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interesting paper interpreting the impact tests on roads, conducted 
by the U.S. Bureau of Public Roads. These experiments have not 
yet been carried far enough to do more than show that as the 
weight and speed of loads increases, the impact resulting is a very 
serious and damaging foree. It is obvious that a 10-ton truck, 
traveling at a fair rate of speed, passing over a depression of 14-in. 
in a road surface will deliver a considerable blow; and a series of 
such blows will deepen the depression, and the deeper the de- 
pression the greater the blows, and so on ad infinitum, with the 
ultimate result of cracking and shattering the rigid base itself. 


The obvious conclusion of a study of this question of impact 
is a grave doubt as to whether the principle of rigidity has any 
place in the highway engineer’s cosmos. Would the substitution 
of a resilient and shock-absorbing material for a rigid and frangi- 
ble material tend to absorb or alleviate the impact, which—far more 
than the mere friction or suction resulting from the wheels of pass- 
ing vehicles—is going to batter and destroy our roads of the future ? 
Those whe for many years have advocated the laying of asphalt 
pavements on an asphaltic base have urged this destructive effect 
of impact, and have drawn the analogy of an anvil, to which they 
compare the portland cement conerete base on which the wearing 
surface is pounded by heavy traffic. In the past, asphaltic sur- 
faces on portland cement concrete foundations have given such 
good service that this contention has not been very seriously heeded 
but if the impact delivered by a moving truck may be more than 
five times the static load, as is shown by the Government’s tests, 
an increase in the size and speed of loads becomes a very serious 
matter, and any suggestion as to possible means of reducing or 
absorbing the impact should be given careful thought. 


One destructive result of heavy traffic is displacement or in- 
ternal disturbance of the wearing surface, as evidenced by push- 
ing, waving, rutting, or rolling. This has been explained by Mr. 
Francis P. Smith and Mr. Monroe L. Patzig as due to the effect 
of the successive impacts set up by the springs of heavy vehicles, 
as well as by the frequent sudden application of brakes, and turn- 
ing of motor vehicles. Mr. W. L. Hempelmann, in a series of ex- 
periments conducted at St.. Louis, has also shown that the dif- 
ference in temperature at different depths beneath the surface of 
the pavement may be sufficient to result in altered consistency of 
the asphaltic binder, causing internal displacement. 

One great advantage of asphaltic pavements is that by ad- 
justing the mix, the pavement may be adapted to meet a great 
variety of conditions, and where this displacement is strictly an 
internal movement of the wearing surface, the particles of the ag- 
gregate moving upon each other, it may be overcome by the laying 
of a tougher wearing surface with an asphaltic cement of lower 
penetration, which is not highly susceptible to extreme atmospheric 
temperature changes, and with a greater proportion of fine mesh 


26 ILLINOIS SOCIETY OF ENGINEERS 


material. However, it is probable that in many cases this displace- 
ment is simply a slipping of the entire wearing surface over the 
portland cement concrete foundation, to which it is not integrally 
bound, having indeed nothing to hold it in place but the forces of 
eravity and friction. A more or less effective mechanical key is 
now obtained by roughening the concrete, and asphaltic surfaces: 
are being laid considerably harder than was thought of ten years 
ago and will undoubtedly be laid still harder in the future. 

Still there is at least a question whether it will not be found 
profitable under the increasing volume of traffic to remove the 
cause of this defect and prevent any possibility of slipping by 
substituting for the comparatively smooth and unrelated portland 
cement concrete, a foundation which will be postively bound to 
and homogenous with the wearing surface, as an asphaltic base 
would be. In the case of either sheet asphalt or asphaltic concrete 
laid on an asphaltic concrete base, the necessity of a binder course 
is naturally eliminated by this construction. 

Some hesitancy has been expressed as to whether asphaltic con- 
crete foundations would be capable of supporting the heavy loads 
of the future. Of course no pavement supports any load, not even 
its own, otherwise our bridges would consist of 4-in. conerete slabs, 
unsupported except at the ends; it is the subgrade which must sup- 
port the load, and the function of the foundation is not primarily 
to support the wearing surface, but to transmit the load and dis- 
tribute it over the subgrade area. This principle is only beginning 
to be fully realized in highway engineering circles, and though 
leaders in the profession preach drainage continuously, it is a fore- 
gone conclusion that still greater importance will have to be at- 
tached to proper preparation of the subgrade if we are to have gen- 
eral success with our future pavements. 


Where an asphaltic concrete base is used, a first-class sub- 
grade, proof against any side-infiltration of water, is essential, 
as such a base, not being in the nature of a rigid slab, has little 
or no power to bridge over weak spots in the subgrade. This is by 
no means a defect, as it places the responsibility of carrying the 
load squarely where it belongs, on the earth, instead of relying on 
a comparatively thin and weakly supported slab to carry heavy 
loads over soft places. On an adequate subgrade an asphaltic con- 
erete base has ample stability to transmit the heaviest loads. It is 
presumed that the angle of diffusion of load is approximately the 
same for asphaltic concrete as for portland cement concrete, and 
when we take into consideration the factor of resiliency and absorp- 
tion of impact it is reasonable to suppose that the same or less 
thickness of asphaltic concrete would be equivalent to a given 
thickness of portland cement conerete in transmitting loads. 

This principle is at present being carried to excess in actual 
construction; whereas 4-in. is the minimum and 6-in. the average 
for portland cement concrete bases, 314 in. has been considered the 
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maximum for asphaltic concrete foundations and 21% in. has been 
probably the average. This places much too great an esti- 
mated value on the shock-absorbing ability of the asphaltic concrete, 
and does not allow sufficient mass or thickness for the proper diffu- 
sion of load. It would seem better practice in constructing asphaltic 
concrete bases equivalent to the standard 6-in. portland cement con- 
erete to lay the base in two courses of 2 in. or 2% in. each. The suc- 
cessful use of the thin asphaltic concrete bases, 3 in. thick or less, 
under present traffic conditions, should be considered as evidence of 
the possibilities of this form of construction, but should not be relied 
on implicitly as a guide to future practice. 

Asphaltic concrete foundations have not been used in Illinois 
owing to the lower price of portland cement in past years, but they 
have been successfully employed in the western states for the past 
24 years. Mr. C. 8. Pope of San Francisco states that over 50 
municipalities in California alone lay asphaltic concrete founda- 
tions, and over 3,000,000 yards of the bitulithic or coarse mix alone 
have been constructed on this type of base in eight western states. 
The present practice is to construct the base in the same manner 
as the wearing surface, using a mix consisting of asphaltic cement 
5 to 8%, mineral ageregate passing a 1/4-in. screen 25 to 40% and 
retained on 14-in. and passing 214-in. 50 to 70%. 

Naturally enough, constantly increasing care is exercised in 
the construction of this type of base. The old ‘‘black’’ base of 
20 years ago was usually merely a layer of crushed stone, more or 
less penetrated with bitumen, frequently tar or some nondescript 
brand of asphalt of unknown origin. Of course the results ob- 
tained, however encouraging, should not be compared with a pave- 
ment constructed on a modern base, machine mixed, with carefully 
eraded aggregate, and an asphaltic cement of high quality 

In view of these considerations, is it too much to hazard a guess 
as to the probable trend of asphalt pavement construction in the 
future? To expect that much more care and attention will be given 
to preparing, draining, and thoroughly compacting the subgrade ; 
that asphaltic conerete foundations will be largely utilized; that 
the asphaltic mixture used in the wearing surface will be a stiffer 
mix than that usual at present; and that the object of the engineer 
will be, not to bridge over a spongy subgrade with a thick, hard 
and rigid slab, but to secure a tough, homogenous, and resilient 
pavement that will absorb the impact and transmit the weight of 
increased traffic to the earth beneath ? 


ALIGNMENT AND GRADES FOR MODERN ROADS 
BY R. E. TOMS 
Senior Highway Engineer, U. S. Bureau of Public Roads, South Chicago 
The common use of the automobile and truck have so increased 
the radius of travel that roads are now state and national in their 
importance, and the matter of their proper location is of vital 
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concern. With this increase in importance, the administrative 
control of these roads has passed to the state, the cost of construct- 
ion has risen to approximately $40,000 per mile and the volume of 
traffic has increased to proportions undreamed of a decade ago. 
Under these conditions any deviation from the proper location en- 
tails a considerable increase in the cost of construction and also 
in the operating expenses of the users of the road due to the in- 
creased distance. If we estimate the cost of operation of motor 
vehicles at 7 cents per mile, a very conservative figure, the in- 
creased cost of operation for a traffic of 500 vehicles, the minimum 
to be expected on main trunk roads, would be $12,775 per mile 
per year and for a traffic of 1,000 vehicles, $25,550. 


In the location of highways between any two controlling points 
there is usually a well defined: traveled way which follows the 
general direction of a straight line between the points. As set- 
tlement has followed this traveled way, consideration should be 
given this factor in preference to the absolutely straight line loca- 
tion. In a sectionized country, the present roads not infrequently 
jog at right angles to the direction of travel for a mile or more 
before continuing on in that direction. In the improvement and 
betterment of these roads, a location following these jogs can- 
not be justified unless it is necessary to intersect some other trunk 
line road. On the basis of an original cost of $40,000 per mile the 
actual saving in cost of construction by locating diagonally across 
a section of land would be $24,000, and the saving in distance 
would be 0.6 mile over the location following the sides of the sec- 
tion. On this basis the state could afford to pay the entire saving 
in cost of construction, $24,000 or at the rate of approximately $40 
per acre for the whole section, to the landowners as damages and 
the investment would still be highly profitable. There would be 
less mileage to maintain, and the decreased maintenance and 
operating cost to the general public would represent annual sav- 
ings. Section lines should be disregarded almost entirely in con- 
sidering relocations for betterments and improvements of our high- 
ways, and prime consideration should be given to securing the 
shortest possible distance between controlling towns. 


Next in importance to directness of alignment is curvature. 
Considerations of time demand that curves be negotiated at no 
material reduction from the average road speed. Considerations of 
safety require a radius of curvature such that sufficient sight dis- 
tance is secured to avoid possibilities of collision. If we make our 
eurves flat enough to be negotiated without any reduction from 
average road speed, we will at the same time have provided ample 
sight distance. Some objections have been raised to flat curves 
because it is claimed they tend to encourage high speed traffic. 
Various attempts have been made to control the speed of motor 
vehicles and throttle them down to medium and slow traffie by 
the passage of statutes providing for maximum speeds of 15 to 25 
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miles per hour. They have had no effect, because there exists in 
the mind of every automobile driver a maximum speed which he 
considers safe to travel, and 95 per cent. of car owners believe this 
maximum speed to be in the neighborhood of 30 to 85 miles per 
hour and drive accordingly. This speed moreover has been adopted 
as the legal speed in the more enlightened states. 

In making our curves safe for high speed traffic, therefore, 
we are not encouraging high speed traffic but merely providing 
safety for the class of travel that actually exists. A minimum 
radius of curve for a speed of 30 miles with a superelevation of 
eurve of one inch per foot of width, will be approximately 500 
feet. Now let us examine the item of cost for curves of different 
radius. Curves of minimum radius, whatever the minimum estab- 
lished, nearly always occur at section corners or right angle turns 
in the alignment, and usually to secure curves of greater radius 
than 40 feet, aditional right of way must be obtained. On the basis 
of a construction cost of $35,000 per mile the following table shows 
the right of way required, the saving in distance and the construc- 
tion cost for curves of different radius for 90-dee turns: 
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300 471.24 600 128.76 0.351 vey lig? 2084 
400 628.32 800 171.68 0.663 975.48 1471 
500 785.40 1000 214.60 1.072 1219.35 1137 


Comparing curves of 200-ft. and 500-ft. radius, it will be 
found that the latter is 128.7 feet shorter between terminal points 
and costs $731 less but requires nearly an acre of additional right 
of way. The saving in operating expense for this shorter distance 
for a traffic of 500 vehicles at 7c per mile would be $312 per year, 
which capitalized at 5 per cent. would justify an expense of $6,- 
240. Disregarding the saving in operation, the State can afford 
to pay at the rate of $700 per acre, an excessive figure, for the 
additional right of way necessary to construct a 500-ft curve in- 
stead of a 200-ft. curve. In the case of intersecting roads, the 
minimum curvature for safety of travel will govern. As this is 
approximately 500-ft. radius, no curves of shorter radius should 
be used in a country where this curvature can be obtained without 
unreasonable expense for grading. In rough hilly country, curves 
of shorter radius should be used and safety for travel secured by 
widening the curves. 

There are several methods in general use for widening curves. 
Notably the ‘‘lune’’ method, and widening on the outside by using 
a concentric circle. The ‘‘lune’’ method consists essentially of 
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passing a curve of larger radius through a point at, the middle of 
the curve where the maximum widening is obtained and then dim- 
inishing both ways to zero some distance from the point of curve 
and point of tangency. This method gives a curve that is pleasing 
to the eye but is wrong both in theory and in practice. 

Necessity for widening curves exists both at the point of curve 
and at the point of tangency, and practically the full width of 
widening must be obtained at these points. This full width of 
widening for the entire length of curve can only be obtained by 
the use of concentric circles placed either on the outside or the 
inside of the curve and tapering off to the original edges of the 
pavement at certain distances from the point of curve and the point 
of tangency. Widening on the outside disregards one important ele> 
ment—the psychology of the driver. To utilize outside widening, 
the driver must turn away from the direction of travel. In curving 
to the left he must turn to the right first, and the average driver 
will not do this, except to avoid collision. 


The logical method of widening curves, therefore, is on the 
inside, with full width of widening for entire length of curve, 
diminishing to zero in a distance of at least 100-ft. on either side 
of point of curve and point of tangency. As the rear wheels of 
ordinary vehicles are fixed, causing them, when rounding curves, 
to travel on a different radius from the front wheels, additional 
width of surface must be provided on curves of short radius. This 
added surface will vary with the radius of the curve, the gage of 
the wheels and the length of the vehicle. If we assume two vehicles 
of maximum size, trucks with 204-in. wheelbase, 5-ft. gage, 8-ft. 
wide, the amount of theoretical widening required may be readily 
determined. If we apply these theoretical considerations only we 
will find that for curves of over 150-ft. radius the amount of widen- 
ing required will be almost negligible. There is, however, the per- 
sonal equation. The driver of a motor vehicle will not follow a 
true curve but inclines away from the outer edge and toward the 
direction of travel, so that additional clearance for vehicles must be 
provided on curves. 


The width of paving on main roads should be at least 18-ft. 
with our present traffic, with a 20-ft. minimum in the neighbor- 
hood of large cities where a large volume of truck traffic exists. 
On 18-ft. roads, touring cars have 4-ft. clearance in passing and a 
touring car passing a truck of a maximum width will have only 
3-ft. clearance. The amount of truck traffic in comparison to pas- 
senger motor vehicle traffic, except in the neighborhood of large 
cities, is comparatively small, so that the frequency of two trucks 
passing is almost negligible in comparison with the frequency of 
a touring car passing a truck. Ample clearance, therefore, for - 
touring car and truck will provide the maximum of safety for road 
travel at the minimum of cost. For this condition of travel our 
clearance on tangents is 3 ft. 
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On curves, therefore, this clearance should be 3 ft. plus an 
allowance for the personal equation or a total of 5 ft. This amount 
of clearance coupled with the theoretical consideration will deter- 
mine the amount of widening necessary. On this assumption an 
18-ft. road should be widened, as follows: for curves of 100 ft. 
radius, 4 ft:; 200 ft. radius, 3 ft.; 300 ft. radius, 214 ft. <A 20-ft. 
road assumes a condition of travel where the frequency of truck 
passing truck will be a big factor, this condition should govern 
the amount of widening used on 20-ft. roads. On curves of greater 
radius than 500 ft., no widening is necessary. The only objection 
to widening curves.seems to be on the part of the contractors. They 
are of course, somewhat slower of construction and usually require 
hand finishing, but the average number of widened curves would 
be considerably less than one per mile of road. 


Table of Curve Widening. 
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Note: Computations for additional width required for 16-ft, road- 
way are based upon the passing of two touring cars of 144-in. wheel base, 
with 5 feet of clearance. A 16-ft. road is not considered safe for truck 
travel. Where such traffic exists, 18-ft. or 20-ft. width should be used. 


For modern traffic it is becoming customary and desirable to 
superelevate all curves to compensate centrifugal force. The super- 
elevation used by the Illinois State Highway Department has 
proved very satisfactory, as follows: for curves up to 800 ft. radius, 
1 in. per foot of width; 14 in. for curves of 800 ft. to 2,000 ft. 
radius, and 14 in. for curves 2,000 to 6,000-ft. radius. Maximum 
superelevation should be obtained at the point of curve and con- 
tinued for the entire length of curve, running out the supereleva- 
tion in 100 ft. from each tangent point. 

With the increase in traffic, it is becoming increasingly im- 
portant to separate grades at railroad crossings. Where the cost 
of separation is paid wholly by the railroads, they usually insist 
on placing structures at right angles to the line of the railroad, 
without regard to the alignment of the highway. This relieves the 
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railroad of liability for accidents at a minimum cost. Such prac- 
tice, however, has resulted in subways and over bridges being so lo- 
cated that very sharp turns without any appreciable sight distance 
are necessary in the highway alignment. A grade separation that 
does not provide sufficient radius of curves and sight distance for 
safety of average speed highway travel, may be more dangerous 
than a grade crossing. A properly constructed grade separation 
where curves in the highway alignment are necessary should be 
skewed with the railway sufficiently to provide for at least 150 
ft. of tangent at the structure itself and curves of 300 ft. radius 
at each end of this tangent. In the case of overhead crossings, 
where ascending approach grades are necessary, vertical curves of 
a minimum length of 200 ft. will be required at each approach to 
provide proper sight distance. The cost of grade separation is now 
usually divided between the state and the railroads and under such 
division it is possible for the state to obtain the proper location for 
erade separations. 


Grades and alignment are more or less interdependent and 
frequently one can be bettered only at the expense of the other. 
Curves at the feet of steep grades are objectionable and a constant 
source of danger. For grades under the maximum, it is believed 
that grades should be sacrificed to secure better alignment. What- 
ever the future developments of travel may be there will always be 
a certain amount of horse-drawn traffic on our roads. For this 
class of traffic, grades are the limiting factor in determining the 
size of load. With the motor vehicle, however, due to its flexible 
_ power, grades do not limit the size of load but determine only the 
amount of power expended. If we determine upon a maximum 
gerade, therefore, for efficient horse travel, we will automatically 
have provided for motor traffic. 


At the present time we do not know definitely the effect of 
erades upon the cost of operation of motor vehicles, so this rela- 
tion cannot be expressed in dollars and cents. Generally speaking 
the higher the type of road, and the smoother the surface, the lower 


the maximum grade should be. For horse drawn traffic, due to 
the fact that a horse can exert a greater effort for a short period 
of time, it has become somewhat general practice to use a sliding 
maximum. <A grade of 5 per cent. is generally assumed as the 
ruling maximum, with not over 700 ft. of 6 per cent. or 400 ft. of 
7 per cent. grade. Practically all automobiles can ascend these 
erades without the gears being shifted and can be controlled on 
the descent with the foot brake. These grades, therefore, may be 
said to be maximum grades for safety, but for economical opera- 
tion the rate of grade must be maintained as much below the 
maximum as will be consistent with construction cost. 


BETTER ROADS OF CONCRETE 
BY S. T. MORSE 

Among the most frequent objections to the present concrete 
roads are: 1, insufficency of width; 2, tendency to crack; 3 rapid 
wear and abrasion of surface, and 4, high cost 

State highway authorities are at present building roads rang- 
ing in width from 15 to 24 feet. A number are using 16 feet as the 
standard. From a standpoint of safety and of utility, a width 
of 16 feet is narrow. The purpose of an improved road is to per- 
mit rapid, unimpeded progress, and a road of this width defeats 
this purpose. Mention may be made of four miles of State high- 
way, 16 ft. wide, constructed in 1920 from Benld to Gillespie, 
Ill., on which seven collisions have occurred in seven months, all 
damaging, and all due in part to the narrow roadway. No improved 
surface should be made less than 18 feet, and for purposes of ulti- 
mate economy and utility a width of 20 ft. for double line traffic 
will provide a fair allowance for future growth in density, speeds, 
and width of vehicles. 

As beam span is increased, the thickness must also increase, 
if rupture is to be avoided, hence the present effort of engineers to 
hold down the width of roads of concrete, thereby avoiding the 
undue expense of thick slab construction. The lowest permissible 
thickness for properly designed slabs 20 ft. in width is 10 in. which 
provides no allowance for reduction by wear, whereas the required 
thickness for concrete slabs 10 feet in width is about 0.6 in, and 
adding one inch to offset the probable wear of 20 years of service 
gives 7 in. as the correct specification for this width. Therefore 
pavements may be economically built 20 ft. in width by construct- 
ing two adjacent slabs 10 ft. wide joined by a protected longi- 
tudinal joint. This method has been tried with success and solves 
the wide pavement problem. 

Engineers are familiar with the irregular, unsightly, central 
erack which frequently appears in a percentage of the slabs of 
most concrete pavements, caused, it is conceded, by unequal up- 
ward movements in the shallow subgrade when frozen in a satur- 
ated or even damp condition. The writer’s method of solving these 
troublesome sub-grade problems is by reliance on slab design, not 
neglecting efficient drainage, nor yet depending upon it. Concrete 
pavement slabs which will not crack longitudinally may be _ pro- 
duced in one of three ways: by increasing present thicknesses, by re- 
ducing slab widths, or by increasing the strength of the concrete, 
as by means of a richer mix, or a dryer mix well tamped. 

Cracks extending across the roadway appear to be even more 
difficult to control. The writer is convinced that very few of these 
cracks are caused directly by the contraction or shrinkage of the 
concrete slab, but that the great majority are caused by the same 
phenomena which cause the long central cracks; the unequal up- 
heaval of the shallow foundation by frost and moisture. Some por- 
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tions of a roadway are less compact and dense than others, and the 
water tends to gather in these places which on freezing, are heaved 
a proportionately greater amount, causing unequal stresses along 
the pavement edges. The writer has observed this inequality to 
be, at times, as much as 84 in., which in most cases would prove to. 
be enough to cause a transverse crack, since the strain extends 
radially from the point of greatest upheaval. 

An integral curb is of much assistance in reducing the number 
of such eracks; perhaps a small amount of steel in the top of such 
a curb will still further reduce this tendency to fail. It at least 
seems to be certain that the sides of a concrete road, where no curb 
can be used, should be made at least as thick as the central thick- 
ness. It may be found by future experiment and experience, that 
on country roads where a curb is objectionable, a reversed curb 
extending downward for several inches, and having steel rods em- 
bedded near the base will prove to be a material saving in main- 
tenance costs by eliminating the transverse cracks, where a suffi- 
cient number of transverse joints are included to care for contrac- 
tion. 

Concrete pavements, aS now constructed, appear to be giving 
very fair service as regards the wearing surface. There are sev- 
eral points, however, by which pavements might be improved 
in this respect. Some of the earlier roads constructed of gravel 
have been found to wear unevenly, there being many soft stone 
among the harder pebbles. Uniformity of the stone and the ab- 
sence of dirt are requisites for long service. Even well-made pave- 
ments of concrete wear much more rapidly than is usually supposed. 
Hight years ago the State Department constructed at Carlinville 
a well-made pavement with a 1:2:314 mix. At that time the writer 
placed a few nails flush with the surface, these now protrude an 
average of 5-16 in. The stone is a fair grade of limestone, and the 
mixed traffic averages from 600 to 800 vehicles per day. As the 
traffic will probably increase, this would indicate that a reduction 
in thickness of one inch may be expected within 20 or 25 years 
by the abrasion of traffic. One inch, therefore, is a fair amount to 
allow in designing for surface wear with present mixtures and 
methods. 


A harder and more durable surface than that now provided is 
very desirable, and such a surface seems to be easily obtainable at 
a small additional cost, perhaps even at a saving in cost. The tests 
conducted by Prof. Duff A. Abrams at Lewis Institute have demon-. 
strated that the compressive strength of concrete increases in a 
marked degree as the richness of the mix is increased from 1-2-3 
to about 1-1-2, the increase noted being about 40%. He has further 
demonstrated that the abrasive resistance increases in proportion 
and to the same degree as the compressive strength. By employ- 
ing a 1-1-2 mix, it may fairly be assumed therefore, that even in 
practice, an increase in strength and durability of 33% may be se- 
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eured above the present prectice. The thickness of the slab need 
be made only sufficient to avoid rupture under the superimposed 
loads, and since the required thickness decreases as the square root 
of the unit stress increases, it is manifest that a 33% increase in 
unit stress permits a decrease in thickness of about 15%, so that if 
six inches provides sufficient strength for a slab 10 feet in width 
with a 1-2-3 mix, and if one inch be added for wear, a thickness 
of 5.1 inches will provide the same strength with a 1-1-2 mix, and 
2-3 in. will be the equivalent allowance for wear, so that a total 
thickness of 584 inches of a 1-1-2 mix provides the same strength 
and durability as 7 inches of 1-2-3 mixture. 

Reduction of cost is properly divided into the initial cost of 
construction and the cost of maintenance. The problem in pave- 
ment design is to produce the thinnest, best, and cheapest cross 
section which will under no usual conditions fail structurally, to 
which must be added a definite allowance for the wear of traffic 
during the expected life of the pavement. For widths in excess of 
16 ft., the divided slab method of construction mentioned above 
secures these results in a most efficient manner; for wide slabs 
made thick are dear, and wide slabs made thin are costly in main- 
tenance and unsightly in their failure. Maintenance costs will be 
much reduced by the elimination of structural failures, and by the 
use of the richer mixtures which check the abrasion of the surface, 
at joints, and at cracks, at no greater initial cost, probably at a 
saving. An item of large present importance, not readily express- 
ible in dollars, lies in the fact that a much greater mileage of im- 
proved roadways may be built per annum by using the thinner, bet- 
ter cross section of pavement. 


DESIGN OF BRICK PAVEMENTS 
BY M. B. GREENOUGH | 

Not so long ago efforts were being made to create ‘‘standard’”’ 
types of paving that could be used universally, with as much econ- 
omy in one place as another. All this effort must have rested upon 
one assumption, that conditions surrounding every paving project 
were standardized. The trend of engineering practice today is 
toward the selection of forms of paving that best satisfy the re- 
quirements of the particular project. Eventually as much eare, in 
proportion to the nature of the work, will be bestowed upon the 
examination of a paving project, in securing the fundamental data 
necessary for economic designing, as would be exercised in secur- 
ing facts for the design of bridge piers or high building founda~ 
tions. 

A brick pavement is a composite structure having three ele- 
ments: wearing surface, bedding and foundation. The relation be- 
tween these is clearly defined, and the necessary data for design 
assembled, by beginning the analysis with the foundation. 

Foundation. By this we mean the natural soil underlying 
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the pavement plus the artificial base, if such is required. The 
two must be studied as one element. Where the natural soil is 
well-drained and therefore probably stable, less requirements are 
exacted from an artificial support. Where the natural soil seems 
unsuitable the designer may improve the character of the sub-soil. 
or he may throw all the burden of pavement support upon the 
artificial base. This last procedure results in waste and inefficient 
pavement construction, as we must then build our pavement bases 
as bridges, and the cost of such construction as would accomplish 
what is intended, would be prohibitive. In the long run it is 
cheaper to improve deficient sub-soils, once and for all, than it is 
to repair broken-down pavements. 

By a thorough sub-soil study in each case of brick pavement 
design, we establish whether or not an artificial base is needed, 
and how much of a given kind of base is required. Many forms of 
artificial bases are adequate, under proper conditions, for brick 
pavements; for example, concrete (hardened or green), rolled 
stone, gravel or slag, screenings or bituminous bound; and worn 
macadam or concrete pavements. Single projects may be underlaid 
with several types of bases according to the nature of the natural 
foundation. In many eases no artificial base is required. 


Bedding—This serves, like the artificial base under proper 
conditions, to transmit loads and forces, and probably to absorb a 
certain amount of them. It is a means of securing a smooth sur- 
face. But if the bedding is not in proper accord with the rest of 
the structure, a succesful pavement may not be had. The controll- 
ing consideration is the composition of the filler between the brick. 
If this is of a kind, like asphalt or sand, that permits sight move- 
ments under traffic, of any single brick, then the bedding must 
likewise permit this movement. If the filler is cement grout and 
the movement is of the surface acting as a slab, then the bedding 
must act similarly. 


The general practice of engineers today is to use sand and 
similar materials in conjunction with bituminous and sand fillers. 
Where the filler is cement grout, the bedding may become one with 
the base, as when the brick are laid in green concrete, or a cement- 
sand bed may be used. Thus the distinction is drawn between 
‘*flexible’’ and ‘‘rigid’’ brick pavements. The use of cement grout 
filler predicates the adoption of a concrete base and thus creates a 
‘‘rigid’’ type of pavement, while many other bases, in addition to 
concrete, are available for the ‘‘flexible’’ types. With the ‘‘flex- 
ible’’ type of pavement, less base compared with the ‘“‘rigid’’ is 
needed, if loads are properly transmitted to suitable sub-soils. 
The development of the practice of using brick 3 in. deep with a 
‘*flexible’’ filler, rests upon the above distinctions. And we find, 
in most instances, brick of the 4-in. depth used in the rigid types 
of construction. 

Wearing Surface. We need wearing-surfaces which possess 
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endurance in proportion to all possible future demands of traffic. 
Correctly built brick pavements are enduring under traffic and the 
brick themselves are practically immune to the disintegrating in- 
fluences of natural forces like water and frost. 


NEED FOR RESEARCH IN HIGHWAY PROBLEMS 
BY. CG: C. WILEY 

One great handicap in road building today is the lack of de- 
finite scientific knowledge of many of the underlying principles 
involved, or at least of their method of application to the prob- 
lems of the roadbuilder. We talk of ‘‘designing’’ pavements 
but in fact we do very little true designing. Some few things we 
do understand and can apply but on the whole we employ only 
the time honored method of guessing. Now the highway engineer 
faces the problem of developing types of construction to handle 
motor truck traffic, and this while confronted with the task of 
actually building miles and miles of roads. 

How can these problems be solved? By organizing and de- 
veloping a comprehensive scheme of highway research. First we 
must free ourself from the divine right of politicians to override 
at any moment the scientific knowledge, best judgement and dic- 
tates of experience of the man who is making the work his life’s 
study. 

The second part of the work is scientific study into the phy- 
sical problems of the design, construction and maintenance of high- 
ways. These problems may be divided into two groups, those 
that deal with the location or the establishment of line and grade, 
and those that have to do with the roadway structure. In the 
first group the general principles have been pretty well established. 
Nearly a hundred years of railroad building have solved many of 
them but how slow we have been in adapting the results to our 
highways. Take for example superelevation. Its scientific 
principles are well known. But how SUNS we have put it into 
service on our highways. 


The second part of road building Asals with the roadway itself 
and it is here that our sum of knowledge is deficient and there- 
fore here is the greatest field for study. We all agree that drainage 
is an important element. But what do we know about how to drain 
and how are we going to know until we know something more of 
the soils themselves, the efficiency or behavior of different types, 
location and details of drainage structures and a thousand other 
things relating to the necessity for and methods of removal of the 
water from the surface and the subgrade? Some of these things 
have been studied but not thoroughly from the standpoint of the 
roadbuilder. 

What do we know about loads or the distribution of loads? 
We can of course determine the weight under a given wheel but 
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that is not necessarily the load on the pavement. Until very 
recently we paid no attention to impact. And how can we expect 
to really design a pavement until we really know something about 
the loads? What do we know about the proper way of preparing 
a subgrade, or about expansion? Is it not going at the problem: 
backwards to attempt to reinforce concrete pavements when we 
know little or nothing of the origin, magnitude or location of the 
stresses we are trying to meet? Why do we assume that expan- 
sion is due to a uniform change of temperature throughout the 
slab? Would it not seem that ordinary reasoning from known facts 
would point out the possibility of there being different tempera- 
tures at different points and that the unequal stresses resulting 
might have something to do with the behavior of the slab? Inei- 
dentally this problem is being studied at the University of Illh- 
nois. For a bridge or dam or building we go down to a solid found- 
ation. We try to get below frost and seepage and we try to pro- 
portion parts with a margin of excess strength. Our pavements 
float above the frost line, often on a sea of mud whose strength or 
behavior we know nothing about and in addition we are compelled 
to shave close to ultimate strength. 

Two things are needed. The development of a comprehensive 
co-operative scheme of research and the financing of the project. 
At the beginning of 1920 it was estimated that over $600,000,000 
were available for road work, and no guess was made at the amount 
for city streets. Is 0.1 of one per cent. too much for study? That 
is a $1,000,000. Who would think of spending that sum on road 
investigations? But frankly would it not be better to spend $1,- 
000,000 on study rather than to spend the whole amount on a guess? 


DESIGN OF TILE DRAINAGE SYSTEMS 
BY JAMES W. DAPPERT 


Topographic Survey.—To determine the plan of drainage so 
that it can be economically installed a topographical survey is 
necessary, with the determination of sufficient elevations to make 
a close topographic map. This may be done by stadia readings, 
but I can cover more ground per day with a wye-level, using a 
small pocket level and compass combined, to fill in the details, and 
in this way cover from 100 to 300 acres per day. The more flat 
and level the tract, the longer the station intervals, and the more 
rolling the tract, the more carefully should the elevations be taken. 
Usually the elevations are taken at intervals of 100 ft., 300 ft. 
for very flat lands. In either case the location and elevation of 
all depressions, ridges, extremely wet spots, ponds, streams, fences, 
and buildings should be taken sufficiently close for plotting. Test 
pits should be dug, the soil investigated, elevation of any hard 
or soft strata determined, sample of any unusual varieties of 
soils taken for future test and study; all these data to be finally 
plotted upon the map. 
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During this preliminary survey and investigation, it’ may 
also be necessary to make a survey for some distance away from 
the tract to secure a proper outlet, and a close sketch of the creek, 
branch or other watercourse and its surrounding objects should 
be made, with measurements sufficient to design a bulkhead or 
retaining wall at outlet of tile-drain. This survey should also be 
made’ with a view to the possible construction of catch-basins, in- 
lets or wells. These should be placed at fence lines where possi- 
ble, or at the margins of fields, where they will be least in the way 
of cultivation or use of the land. It is better to take all possible 
data of this kind while making the topographic survey, rather 
than to have to make another long trip later. 

Utilizing Old Tile Drains—Frequently it is found that some 
system of tile drains has been laid before, generally with tile too 
shallow to drain the land properly. These should be followed out 
as far as possible, determining their location by digging holes or 
trenches where the tiles are suspected, until a mixed soil is found, 
indicating that the soil has once been dug. These old drains 
should be plotted on the map. Where these drains are helpful in 
draining the land, are in good condition and are laid in the proper 
course, they may be utilized in the new plan. In some cases 
such drains are found in the construction of the new system. 
Where the new drain is lower it may be connected with the old one 
by a Y-junction, the dead end of the old drain being closed by 
bricks and cement. If the distance is too great for a junction, a 
small well of brick may be built to connect the two drains. 

Designing the Drainage System—-With the topographic map 
before him the engineer begins the study of his problem, and all 
the time spent upon it is fully justified. Where areas are flat and 
the contours rather far apart, the plan should be to cut the con- 
tours at about right angles with the drains. When you design a 
system with the laterals spaced parallel to each other at regular 
intervals, it will often be found that you cannot locate all of them 
at right angles to the contours. I would allow considerable lee- 
way to this rule, so long as the laterals in regular spacing will 
cut the contours at an angle up to 45 degrees from perpendicu- 
lar, after which a new main or sub-main should be installed in 
some depression which will admit of a considerable area being 
reached with a parallel system of drains. Where very flat areas 
cover considerable territory, it will be found necessary to insert 
some sub-mains at intervals, rather than to carry the lateral drains 
for long distances upon too flat a grade. Also, this method saves 
eoing very deep at the lower end, and very shallow at upper end of 
lateral, the sub-mains being held down to flatter gradients, and 
made sufficiently large to carry the water from the laterals. 

Upon lands which are rolling no regular rectangular or erid- 
iron system of lateral drains is applicable, and this kind of land 
is the most difficult upon which to plan an elaborate system of 
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drainage. The low swales rapidly catch the waters from the more 
rolling lands and become super-saturated, hence the lateral drains 
should be provided with more capacity than for flat lands where 
the accumulation of water is more gradual. In other words, the 
portions of a hilly farm that require tile-drainage at all require 
tiles of larger calibre than those upon more level land, if you wish 
to get the water into the drains, rather than to have it run’ away 
upon the surface, and thus prevent soil erosion. Where flat areas 
adjoin precipitous areas the laterals will generally need to extend 
well up the slopes, to cut the seepy spots, and should extend to 
the summit, or very nearly so, and the drain which goes far 
enough above the point of seepage so that its grade line is about 
level with the place where seepage discharges will be of more 
value for drainage than the lateral which goes directly through the 
seepy spot itself. The reason for this is that the seep itself is 
caused by a stratum of soft water-bearing soil overlaying a hard, 
impervious stratum which holds the water and carries it out to 
the end of the stratum. 

Often these hard strata dip away from the draw or natural 
depression rather than toward it, as might be presumed, so that 
considerable exploration by borings or test pits is desirable upon 
such rolling lands. The drainage engineer should inform him- 
self as much as possible about soil formations and soil character- 
istics, and when he becomes familiar with the various features of 
soil in a given locality he will be able to forecast, from surface ap- 
pearances, some of the peculiar and well-defined characteristics 
of soil strata, wherever he sees them. This is especially true of the 
upper Mississippi valley, with some notable exceptions. 

The depth at which tile drains should be laid is dependent 
largely upon the character of the soil. Usually the tiles work best 
when laid a few inches below the soft, water bearing stratum, and 
within the hard bottom below it. But it is evident that with a drain 
laid to the regular gradient this is difficult to accomplish, hence 
the more need for the test pits and a study both of topography and 
soil strata. Where the topography is precipitous, with contour lines 
close together, the cutting of the contours at right angles may not 
be the most desirable location of the drains. It frequently happens 
that a direction oblique to that of the contours may give the best - 
results, and if a single drain does not cut off all the seepy places, 
the next parallel drain will do so. 

Where the tiles could properly be laid to a good depth, the 
topography is often such as not to admit of it, and where the topo- 
graphy will admit of deep drains, as on rolling lands, the soil con- 
ditions are such that the shallower drains will better serve the pur- 
pose. As to depth and space interval, each drainage area is a 
separate study. I have laid tile drainage svstems upon rather flat 
land with very friable soils. Again I have laid the tiles 132 ft. to 
140 ft. apart upon rather rolling lands, and afterwards found it 
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necessary to double up by laying one new drain between each pair 
of older drains, to accomplish the same result. Upon the rolling 
lands, the soil is, most generally, not so friable as upon the flatter 
lands. Also, a drain laid upon a hill-slope does not reach out far to 
draw the water upon the down-hill side, hence the spacing must be 
close enough so that the contiguous drain will draw the water from 
the soil upon its up-hill side, from near the locality of the next 
drain. 

Inlets and Catch Basins—In many localities where surface — 
run-off is great, it will be necessary to install inlets and catch 
basins. This is. especially true of the more rolling lands, where 
small branch drains, ditches and waterways have been made or have 
washed out by erosion. Upon such lands the soil and sub-soil are 
frequently impervious or partly so. The water cannot percolate 
down to the tiles as rapidly as it falls during heavy rains or in melt- 
ing snows. It forms rivulets and washes away the top soils, and 
impoverishes the land. A catch basin, usually dug circular like a 
well, lined with brick or concrete, with its base also lined, and made 
from two 2 to 8 ft. deeper than the outgoing tile drain to form a silt 
basin, should be installed at fence lines where possible, so as to be 
least subject to injury by stock and from farming operations. 
Where necessary a small pen can be built to protect it. 

These catch basins should have a grated iron frame and cover 
similar to city catch basins, and if necessary to install in a field 
under cultivation, may be left several feet below the general sur- 
face, at top of grade, and have a load of broken stone or gravel 
thrown over the top through which the surface water readily per- 
colates. Where drainage areas are small, a T Junction can be placed 
vertically in the tile drain and a run of pipe carried up to the 
surface, with a grated iron cap and cover. If in the fields where 
they would be subject to being damaged or broken they can be 
covered with brick bats, tile bats, corn cobs or gravel, which will 
admit surface water and prevent erosion. Where a system of water 
inlets or catch basins is designed as a part of the system of drain- 
age, it is evident that greater run-off must be provided for than 
if merely drainage by percolation. The tile laterals and main~ 
must be increased in size to allow for this or otherwise the basins 
and inlets will not accomplish their purpose, to prevent soil 
erosion. 

Rainfall and Run- off—How large a drain should be to serve a 
certain area is a problem in itself. The landowners who pay the ex- 
penses often determine upon the sizes to be installed, but the en- 
gineer is usually called upon to use his skill and judgement in de- 
ciding the kind, character and sizes of drains needed. 

In Illinois the variations of annual precipitation are as oe 
as 14 in., which is 33 per cent. of normal precipitation in the state. 
The rainfall records of the U. S. Weather Bureau show as much 
as 11 or 12 in. fall in 24 hours in restricted areas and in unusual 
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floods. The run-off records in the state vary from practically zero 
to as great as 5 in. in 24 hours. By taking the extremes in any 
case we can arrive at no safe and sane conclusion as to how much 
run-off to provide against in designing a system of tile-drainage. 
We depend largely upon experiment and former experiences. ; 

In a table of **‘ Drainage Co-Efficients’’ used by a firm of en- 
gineers in southern Minnesota, I am impressed with the quantity of 
run-off provided for, which is greater than the quantities used 
in [llinois. The table shows a drainage coefficient of 5-8-in. for 
open ditches upon areas of 1.172 to 48,000 acres, 1% in. upon areas 
of 3,850 to 9545 acres, all in terms of depth of water to be drained 
off in 24 hours. For larger tile laterals the same table shows run- 
off as follows: 1 in. upon areas of 7,300 to 5,000 acres; 3-4 in. upon 
one area of 828 acres, noted as very flat; 172 in. upon area of 3,400 
acres; 1 in. upon one area of 8,166 acres, all in terms of depth of 
water to be carried off by the tiles in 24 hours. By persistent effort 
upon the part of the writer, some modifications amounting to 50 
per cent. reductions were made before the final report was sub- 
mitted, and even then the run-off provided for was unnecessarily 
large, requiring the use of much larger tiles than needed. 

If a run-off of from 3-4 to 1% in. per 24 hours is required 
in southern Minnesota, it is also required in Illinois, where rain- 
fall is greater. C. G. Elliott, in his ‘‘Manual of Engineering for 
Land Drainage’’ gives a maximum run-off of 1.03 in. per 24 hours 
for a district in Louisiana, where annual rainfall is twice as much as 
in Minnesota. That is an extreme case, most of the maximum run- 
off reported from actual water measurement, even in the southern 
states, being less than 3-4 in. per 24 hours. 

From experience of 25 years or more, I find that for most flat 
and moderately flat lands in central [linois a run-off of 1-4 in. 
per 24 hours is reasonable. If the areas are quite large, with con- 
siderable open ditch to convey floods, a quantity as low as 1-8 in. 
will be sufficient. If the areas are small, surface drainage wholly 
deficient, as much as 3-4 in. should be provided for. I find it con- 
venient to have a table showing the run-off from areas of one to 
one million acres of land, in quantities of one inch down to 1-82 in. 
of run-off per 24 hours, said table being used in conjunction with 
a table of velocities and capacities of various sized tile pipes from 
4 to 72 in. in diameter, figured from Kutter’s formula at gradients 
of from one-hundredth up to one foot per 100 feet. Such tables 
can be prepared with a moderate cost in time and labor by calculat- 
ing each fourth or fifth quantity from the formula, and interpolat- 
ing the others, or can readily be produced in the shape of a graph. 

Having determined from the survey the area to be drained, 
its characteristics, and rate of run-off to be applied, the table of 
run-off quickly gives you the quantity, which may be in gallons per 
-minute or cubie feet per second, preferably the latter, which must 
be cared for upon the given tract. You now turn to the table of 
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capacities, and, under rate of gradient available, quickly find the 
size of tile which will convey as much as or a trifle more water than 
the run-off as determined. In making such table I generally use 
a value of N—0.012 in Kutter’s formula for the best grades of drain 
tile, clay or concrete. Many engineers say that this value is to low, 
but my observation is that the assumption works out all right in 
a practical way, and the tile drains designed upon this basis have 
proved satisfactory. 

The principal soil tests the drainage engineer cares for relate 
to pore space, fineness of soil particles, voids, or water-holding 
space, and not so much the chemical composition. The soils which 
give up their waters most freely are those containing large percent- 
ages of organic matter, with large pore space, but they do not nec- 
essarily contain the greatest percentage of water. There is always 
left, even with thorough tile drainage, quite a large percentage of 
water in soils where tile-drainage is required, and it is not the func- 
tion of tile-drainage to remove all, but only the surplus water from 
the soil, or that which is injurious to plant growth. 

Soils—Mucek soils and gumbo, such as are found in the Ameri- 
can bottoms, along both sides of the Mississippi River in I]linois and 
adjacent to us, and such as are rather generally found along the 
lower stretches of the Illinois River, have all responded to tile-drain- 
age. It was not as rapid nor as effective, at first, as the tile-drain- 
age of the wet prairie lands in central Illinois, but after a few years 
the drains laid in muck and gumbo soils serve their purpose. 

Many difficulties have been encountered by reason of an un- 
stable soil at or near the grade line of the drains, and in a few 
instances drainage projects were abandoned by reason of such diffi- 
culties. There is probably not one of these places that could not 
have been surmounted by a skillful engineer. The ‘‘bottomless 
pits’? do not usually extend far in any direction and’ they may 
be bridged over by driving piles, crib-work, grillage, or some such 
method, and laying the tiles on top of planks fastened to the piles 
or crib-work. It may be best in some instances to cement the 
joints or use sewer pipe and make cement joints, lay the tiles in a 
bed of cement grout, or any of a dozen methods which any ingen- 
lous engineer may devise. Frequently the source of the excess 
water, as in the case of spring holes, may be tapped by a lateral or 
other drain, and when the excess water is prevented from reaching 
the ‘‘bottomless pit’’ or sink-hole, it will gradually dry up, and 
admit of easy construction of the drain through it. 

Where much fine sand or silt is encountered at or near grade of 
tile-drain it is desirable to exclude it. Wrapping the joints with 
jute, burlap, or any kind of cloth, straw or hay is frequently very 
effective. Getting rid of the excess water by the method before 
described may also be a necessary part of the operation. The work- 
ing end of the drain during construction should be kept free of 
water, and this may require the use of a trench pump. 
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Bulkheads or Outlets—Too often the outlet is neglected, the 
money having been expended in tile and labor. In rare instances 
it is not possible to find a water-course or depression deep enough, 
within a reasonable distance, to provide a clear outlet, and I have 
in a number of instances built a well of bricks, laid up in cement 
mortar, at outlet of tiles, dropped the grade of tile sufficiently to 
keep it well covered, as much as three feet if need be, and let the 
water rise in the well to surface of ditch and flow away, using a 
erated iron catch basin frame and cover at top of well. This 
method destroys from 20 to 30 per cent of the effectiveness of the 
drain, dpending upon the height to which the water must rise 
above the hydraulic grade-line of the tile-drain. It is a last re- 
source, and ought not be employed where possible to secure a good 
free outlet otherwise. 


The ideal outlet is into a small water course which does not 
overflow its bank greatly, but this is not always obtainable. The 
tile-drain should be pointed somewhat downstream with the creek: 
and be located where bank is rather high. The general plan may 
be a V-shaped wall or a straight face with two wings, a segment of a 
circle, or an L, depending upon the particular location of the work. 
It should especially extend as deep as bed of stream and be made 
massive enough to insure stability; the wings extending back into 
the solid earth banks to insure stability against toppling over. The 
tile pipe should be well cemented to the wall and have a grate over 
the end. to exclude muskrats and other vermine. These grates are 
frequently made by drilling holes through the periphery of the 
tiles, about 2 in. apart on centers, and inserting iron bars 3-8 to % 
in diameter. There are patented gates and other devices upon the 
market, but none of them seem better or last longer than the iron 
rods, which can be replaced when they rust out. 


Just below the tile outlet, joined to the base of the wall, an 
apron or platform should be provided to prevent the water from 
undermining the wall as it emerges from the tile. Where drop is 
considerable this apron should extend several feet and may require 
being a foot in depth, never less than 6 in. thick. In several in- 
stances quite elaborate watering places for cattle have been made 
by paving the bed of the stream and making a large trough shaped 
basin instead of such apron, out of concrete. I usually require a 
1:2:3 mix in such concrete work, with no reinforcement, and the 
work is frequently done by common labor. Supervision is not 


always possible, and a few failures have occurred, due to not fol- 
lowing the plans, the most usual deficiency being failure to go 
down to the depth required, because of the large amount of 
pumping to prevent the cement from being washed out of the con- 
crete. 


ACCURACY AND COST OF SURVEYS 
BY EDMUND T. PERKINS 

The required degree of accuracy with which any survey should 
be made depends upon the purpose or the type of construction for 
which it is to serve. In making any survey the engineer has a two 
fold duty. The duty to his client and the duty to himself and his 
profession. The survey should obtain all the data necessary to in- 
sure to the client the most economical and effective design for the 
proposed work. More than this is a waste of the chent’s money, less 
than this is a neglect of the client’s interests. 

In surveys for land drainage and reclamation most district 
commissioners, and many engineers, underestimate the practical 
value of sufficiently comprehensive surveys. The commissioners 
may think they have secured cheap engineering when as a matter 
of fact they have only secured cheap surveying at the cost of ex- 
pensive construction. It is the engineer’s duty to point this out 
to his client. A survey for land drainage purposes should be very 
complete, but not necessarily precise. Generally speaking a sur- 
vey for drainage is required which will suffice for a map on a scale 
of 500 or 600 ft. to the inch and which indicates contours, in the 
flat lands, at one-foot intervals. In the location of drainage ditches 
it is a mistake to depend upon the eye or to assume that the open 
water areas represent the lowest land areas. For example—take a 
mile of ditch with a 12 ft. base and 9 ft. cut. A possible relocation 
on ground averaging one foot lower in elevation will reduce the 
cost of construction by about $1,000, an amount which would war- 
rant the cost of surveying nearly 5,000 acres. 

The survey should also locate, for construction purposes, the 
extent and character of timber areas. Soil survey analysis and its 
mapping is beginning to be more appreciated. It is a financial 
fundamental of drainage engineering and it may determine whether 
the scheme should be earried out at all. 

The survey and map is of great financial importance when it 
comes to spreading the assessments in drainage districts for benefits 
and damages.- This applies not only to the necessary accurate loca- 
tion of property lines and acreages on the plan but also to the re- 
lative elevation of property, as a just method of assessment depends 
more upon the relative elevation of the land than upon any other 
factor. 

There are two principal methods of making a topographic map, 
the stadia method and the plane table method. The stadia method 
is the most commonly known. I prefer the plane table method be- 
cause with properly trained men it will give more accurate results 
in more detail at less cost. The plane table is like sketching a pic- 
ture from nature. The stadia method more like drawing a picture 
in the studio from memory. Fewer shots are required in plane table 
work because much more intervening county can be truly sketched 
in when the objects are before the observer. In using a map for 
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assessment purposes it is convenient to shade it with different 
colors representing the different elevations. This will clearly illus- 
trate to the court and the appraisers the depth and frequency of 
normal overflows. 

Cost of surveys and maps for drainage districts depends upon 
the topography, amount of timbered and submerged areas and 
upon the experience of the engineer in drainage construction work. 
It will run at the present time, from 17e to 40c an acre. The ex- 
perienced engineer may be able to get along with less detailed sur- 
veys and may even omit some territory. This leads to my second 
point, the duty of the engineer to himself and his professional breth- 
ren. It is the engineer’s duty to himself to secure compensation ade- 
quate, for efficient service to his client. It is his duty to educate 
his chent to appreciate the worth of such services and to resist the 
temptation of accepting and performing a half way job at a half 
price fee. If the experienced engineer can really design the work 
with less extensive surveys he should not trim his fee accordingly. 
On the other hand he should secure the additional emolument he 
is entitled to by virtue of his skill. 

The position of the consulting engineer in relation to the local 
practicing engineer is often misunderstood by the latter. As a 
rule the local practicing engineer must be a man fairly proficient 
in many lines: paving, sewerage, drainage, structural work or 
surveying. His practice seldom warrants his becoming a specialist. 
On large work, involving a considerable expenditure, the services 
of the consulting engineer should be secured to check up, aid and 
cooperate with the local engineer. The consulting engineer’s service 
is also an aid in financing and disposing of drainage lands. The 
common sense business ability of average drainage commissioners 
is sufficient to realize this and the more important drainage dis- 
tricts allow their local engineer to engage the services of the consult- 
ing engineer. There is occasionally a tendency for those in offi- 
cial position to unduly expand governmental functions in tech- 
nical matters. Public service in engineering should be confined to 
preliminary and advisory work. 

We have too much cut-throat, underbidding competition among 
practicing engineers. In the procedure for the sale of engineering * 
service let us abandon the public criticizing of our engineer com- 
petitors. I heard of one of these occasions where the drainage 
commissioners received proposals for engineering service. Hach 
engineer in his turn addressed the commissioners extolling his vir- 
tues, but more particularly pointed out the shortcomings of the 
other engineers.. The last engineer addressed the commissioners as 
follows: ‘‘Gentlemen, as each one of my predecessors have proved 
conclusively to you that every one else is incompetent, I submit 
that there is no one now qualified for the job but me.’’ 


WHAT IS A PERMANENT MONUMENT 
BY W. D. JONES UR a 
The [linois Statute (Chapter 109) says, ‘‘ Reference shall also’ 
be made upon the plat to some known and permanent monument 
from which future surveys may be made, or, if no such monument 
shall exist within convenient distance, the surveyor shall plant, 
and fix in such manner that the same shall not be moved by frost, 
a good and sufficient stone and designate upon the plat the point 
where the same may be found.’’ This does not provide that the 
stone shall not move by settlement on account of a sewer or tunnel 
being constructed under it or of a ditch being dug near it or on ac- 
count of the pressure of some heavy building which may be erected 
near it. The statute does say (Chapter 38) that ‘‘Whoever wil- 
fully and maliciously injures or removes any monument erected, 
or tree marked as a boundary of any land, or as a state, county, 
city, town or village boundary shall be confined in the county jail 
not exceeding one year, and fined not exceeding $100.’’ / 
Authorities have ruled that the statute must be taken literally 
to mean a stone, and that a steel rail or a copper rod set in a block of 
concrete will not do. So we must set a stone, and in time, especi- 
ally if there are ever any extensive improvements made near said 
stone, it is almost certain to move. The statute (Chapter 133, Act 
of 1901) provides that: 


“Whenever the owners of adjacent tracts of land shall desire to estab- 
lish permanently the lines and corners between them, they may enter 
into a written agreement to employ and abide by the survey of some 
surveyor, and after said survey is completed, a plat thereof with a de- 
scription of all corners and lines plainly marked thereon, together with 
the written agreement of the parties, shall be recorded in the recorder’s 
office. The lines and corners of said survey shall be binding upon the 
parties entering into said agreement and shall never be changed.” 

No doubt the boundaries are thus permanently established. 
Certainly two adjoining property owners can agree that their 
boundary line shall be as established by a certain survey and shall 
never be changed. And as time goes on they and their successors 
can proceed to lose all knowledge of where the line is, in the same 
way that they lost the knowledge of where it was before they made 
the last agreement. It was the law that the line should never be 
changed from the time when the line was first created, and it never 
was changed unless it was changed when this last agreement was 
made, and then only if the survey, upon which said agreement was 
made, was in error. Property lines do not change. 


A monument is anything that tells an owner or his land sur- 
veyor where his line is. A monument may be a stake, even, a 
fence, or it may be a 20-story building with foundations extend- 
ing 100 ft. to rock. The building is the most permanent monument, 
but the time will come when even the building will be removed. 
Monuments have been moving and being moved and removed from 
the beginning of property lines till now. Sometimes the monu- 
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ments are moved and removed wilfully and maliciously but more 
often carelessly or from necessity that the world may progress. 
Almost always before any great damage is done by the movement 
or removal of a monument, new witness monuments have been set, 
so that the land surveyor is able to tell with certainty where the old 
monument was. 

Sometimes the witness monuments move and move in different 
directions and the line and corner monument has been reset and that 
moves in a different direction from any of the witness monuments. 
It is then that our knowledge becomes uncertain and land surveyors 
disagree. It becomes a difficult question to prove where the line 
is. The question, however, is all a matter of proof. You cannot 
solve it any other way than by proving it. Let us not think that 
the records of our work are the only things that are of importance 
to the world. 

If a stone monument at a section corner is removed by the dig- 
ging of a sewer and the stone is replaced at the corner after the 
back filling is completed it will settle away from the corner. If 
there is a brick building standing—say— 33 ft. north and 33 ft 
east of the corner, it will be easy to prove that the said stone which 
was replaced at the section corner has moved from the corner and 
how much it has moved. We could have built a monument with a 
foundation below the bottom of the sewer, but would that have 
been worth while? Even then a tunnel might be constructed below 
the sewer and the monument and both would move. 

If a section corner monument has been witnessed and removed 
or covered by the construction of a concrete road and a cross is cut 
in the concrete surface of the road after the road is completed, the 
witness corner monuments, if substantial, will be the best evidence 
of the location of the section corner, for the concrete surface of the 
road will expand and move the cross. Land surveyors cut notches 
in cement walks and the walks expand and move the notches. 
Buildings are the most substantial monuments but even buildings 
move and are torn down. At the Bloomington meeting in 1919 Mr. 
M. L. Greeley showed that sometimes buildings even expand. 

If there is such a thing as a permanent monument it might 
perhaps be defined as the monument about which no man has any 
knowledge that it has ever moved. Such a monument has been 
permanent up to such time, and just the minute that some one can 
prove that it has moved it has not been permanent. The per- 
manency has been transformed to the monument or monuments 
which helped some land surveyors to prove that the old monument 
has moved. The Supreme Court of Illinois has decided—‘‘That at 
all Government section corners permanent monuments exist.’’ That 
is a good decision, but it must not be taken too literally. 


PRESERVATION OF SECTION CORNERS UNDER 
HIGHWAY PAVEMENTS 
BY B. H. SUHR 

In making a survey in the southern part of Cook County, 
two corners of the section had been covered with a concrete pave- 
ment, and no points had been left to show where the monuments 
were. This necessitated considerable work on my part, and still 
left doubt as to whether the new points which I established by 
theory were where the original corners had been. The Cook Coun- 
ty Surveyors’ Association took up the matter of replacing section 
and quarter section corners where new highway pavements were to 
be built, and a committee was appointed to take this matter up with 
Mr. Quinlan, Supt. of Highways for Cook County. 

Mr. Quinlan said he had put considerable thought on the mat- 
ter of perpetuating corners coming under pavements, and that 
his department, together with the contractor on the work, had per- 
petuated all corners which appeared after the necessary grading 
had been done. He said further that he had now changed this 
system, and was instructing the county surveyor to perpetuate all 
section and quarter section corners falling within the highway. At 
the suggestion of the committee he consented (1) to have the cor- 
ners located; (2) to have an iron rod placed to grade where the 
original monuments were; (3) to have the surveyor who relocated 
the corners furnish a plat, showing the corner or corners found, 
together with witnesses; (4) to have said plat recorded in the re- 
corder’s office. 

A diligent search for corners is seldom made when these cor- 
ners are covered with several feet of macadam or dirt road. The 
contractor and his superintendent should not be entrusted with re- 
placing corners, as care is not always taken in replacing corners 
where they originally existed. 


THE PERPETUATION OF MONUMENTS 
BY P. E. KOLLEHNER 


Under the law all original monuments that can be identified as 
such must be recognized as the true corners, whether right or 
wrong, and cannot be changed. Now that agricultural lands and 
other property are ever increasing in value it is time that something 
was done to perpetuate monuments and markers. Of course all 
improvements are referenced or tied into established markers, 
but the original markers in towns and rural districts are usually in 
a deplorable condition. How are we to relocate such property ? 

At every county seat, village, town and city, there should be 
established astronomical observations for a true meridian, perma- 
nently marked with a copper bolt incased in concrete, monuments to 
be 500 or 600 ft. apart, set not less than 5 ft. deep so that frost can- 
not heave them. Also every county seat should be compelled to 
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have a standard measure so that all surveyors and engineers can 
compare their chains whenever necessity requires. 

The county authorities should have power to perpetuate exist- 
ing established monuments and establish those which are destroyed, 
the property owner and the county each to take care of their pro- 
portional share of the expense. All measurements should be made 
by chainmen trained for this work and sworn in to faithfully do 
their duty. These men to be retained by the county and paid a 
reasonable fee. This would do away with starting out new men on 
every survey. Instrument observations should be taken to check 
the measurements. 

Where the system of the U. S. triangulation has been complete 
these stations and the triangulation system lend themselves except- 
ionally well as perpetuators and reference marks for the U. 8. land 
surveys. Markers should be made of indestructible rust-resisting 
material either of metal or conerete. The writer thinks very well 
of an old stovepipe joint filled with good concrete and sunken center 
or centered with a copper or some other rust-resisting bolt. Another 
way is to set a rust-resisting cap in concrete, stamped with name of 
survey, date and title and part of section. These markers to be 
held by the proper county authorities and sold to the parties re- 
quiring them at cost. 

Laws should be enacted compelling villages and towns to re- 
establish all their boundaries and monuments, the expense to be 
equally shared by the property owner and the county. The grades 
of all streets should be taken and those of alleys which may prove 
valuable in future improvements. Each county and incorporated 
city should be compelled to keep a standard form for plats, profiles 
and records. For cities, the law should give those in authority the 
power to re-establish all monuments and boundaries to be made by 
assessment or some other lawful approved manner. In all eases 
transit angles must be given, both interior and exterior, as these 
can never vary. 


ACTIVATED-SLUDGE STUDIES AT GRAND RAPIDS, MICH 
BY MILTON P. ADAMS 
Engineer, Department of Public Works 

The experimental sewage work which has been carried on at 
Grand Rapids has been an intensive operating study of a life-size 
sedimentation unit. Our problem is one of plain sedimentation 
and sludge disposal, in order to meet a State supreme court de- 
cision rendered in 1913 and requiring the removal of sludge-form- 
ing materials from the sewage before its discharge into the local 
watercourse. The city has the combined system of sewerage, with 
a normal dry-weather flow of 30,000,000 gals. daily. From June, 
1919, to March, 1920, the experimental station was operated with 
the 32-ft. diameter tank as a Dortmund unit. In April, 1920, this 
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was converted into a Dorr sewage clarifier and operated until 
November, 1920, when the plant was closed for the winter. 

From experiments with the Dortmund tank, we determined 
that 57 degrees was very close to the limiting slope which could 
be used and not allow lodgement of the sludge on the tank bottom. 
The 45 degree slope was never satisfactory even with squeegee- 
ing to bring the sludge to the tank sump. If sludge was allowed to 
accumulate in the tank for more than ten days in warm weather, 
‘tank boiling’’ invariably occured. Masses of sludge would be 
buoyed upward by entrained gas which would escape at the sur- 
face. At times the action became general over the surface of the 
tank, so that the effluent and tank efficiency suffered severely. 
But the drawing of sludge would generally relieve this situation. 

The Dorr apparatus consists of a central vertical shaft to the 
bottom of which is keyed a 4-way spider having radial arms con- 
forming to the slope of the tank bottom, 1 3-4 on 12. A series of 
parallel squeegees are set at an angle of 45 degrees with the line 
of each arm and are so adjusted as to just brush the tank bottom 
when the mechanism is rotated. A steel watertight cylindrical 
wall, 4 ft. diameter, was fastened to and supported by the four 
arms, turning as a unit with the shaft. This original sludge well 
had a clearence of 5 to 6 in. from the tank bottom and extended 
about 12 in. above the sewage surface in the tank. The rotation of 
the arms was designed to roll the sludge over by the squeegees and 
finally to bring it within the central sludge well. A stationary 
circular galvanized iron jacket surrounding the sludge well received 
the raw sewage from the surface inlet trough. The jacket was 
6 ft. diameter and 6 ft deep, releasing the sewage in the tank 5 ft. 
below the sewage surface. The effluent was drawn off by a series 
of V-notch weirs set around the periphery of the tank. 

Operation was commenced May 15, and after June 1 sludge was 
pumped every 2 or 3 days until the middle of June when it became 
so concentrated that the pump would not handle it. A mechanical 
sludge conveyor was devised, driven from the same countershaft 
which drove the clarifier. The sludge was removed from the sur- 
face of the well by a chain of quart buckets and elevated to a tray 
from which it slid into a horizontal flight conveyor running in a 
wood trough. At the end of the trough the sludge dropped down 
a chute into a loading hopper, from which it was wheeled to the 
beds and spread out to dry. The wheelbarrows were calibrated so 
that the amount of sludge removed could be recorded. 

During a period of ten days in June, there was no movement 
of sludge into the well, that portion of sludge at the bottom and 
around the entry to the well having concentrated to such an extent, 
that after the conveyor was put into operation, about 40 cubic feet 
of sludge were all that could be withdrawn. The black, sulphurous 
liquor remaining in the well could not be removed fast enough to 
force more sludge in. Pumping of sewage was stopped and the tank 
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was drained July 1. After removing most of the sludge on the tank 
bottom it was discovered that an island of sludge had formed about 
the well which had been rotatmg as a unit with the mechanism. 
The entry to the sludge well was practically plugged. During 
May and June, 24,000,000 gallons of sewage were passed through 
the tank with an average removal of suspended solids of 30 per cent. 
corresponding to a indicated removal by settling solids determina- 
tions of 94 per cent. A total of 1,900 cu. ft. of sludge was produced 
with an average moisture of 87.8 per cent. 

The sludge well was then constructed as a truneated cone of 
galvanized iron 10% ft. high with a diameter of 11 ft. at bottom 
and 4 ft. at top. The change increased the sludge well storage 
from 1,400 to 5,000 gals., and increased the area of sludge opening. 

Operation was resumed from July 30 to Noy. 21. The first 
sludge was removed from the well on Aug. 24, and was scum 
sludge, removed for the most part above the water surface in the 
tank. It was the dryest that we had obtained, 67.5 per cent. All 
of the surface sludge had been removed by Aug. 31, several feet of 
black sludge liquor appearing at the top of the well. This hquor 
was pumped back to the incoming sewage. About 4,500 gals. of 
liquor were removed from the well at this pumping which allowed 
the well to completely fill with sludge from the tank bottom. Havoe 
was generally played with the tank effluent when this liquor or soft 
sludge was returned to the sewage inlet. The effluent cones would 
be darker than the raw sewage cones for several hours. The sus- 
pended solids and turbidities also ran much higher at those times 
than in the raw sewage, although the settling solids were not ap- 
preciably affected. 

It is planned to reopen the station in the spring, applying the 
clarifier to a still shallower tank, reduce the sludge opening into 
the present well, and develop an underflow sludge delivery from 
the bottom of the tank. The sewage and liquor inlet to the tank 
will also be revised. From August to November, 48,200,000 gals. 
of sewage were treated in the clarifier, 2,311 cu. ft. of sludge aver- 
aging 83.2 per cent. moisture were produced. 

‘*Pin-point boiling’’ is a special feature of operation of the 
clarifier, caused by the bursting of minute gas bubbles at the 
surface. This gas is evolved in the sludge on the tank bottom and 
released by the periodical moving of squeegee arms through the 
sludge. The action is identical with ‘‘tank-boiling’’ experienced 
in the Dortmund tank. On shutting down for a few days in June, a 
6 in. leathery scum of sludge formed over the tank surface in 24 
hours. This shows the necessity of the operation of some kind of 
agitator for promoting good sedimentation in a tank of the type. 

Tiny globules of oil generally accompany these fine gas bubbles 
to the surface, this iridescent coloring of oil on water which being 
the only visible effects of this action. Half of the tank was baffled 
during the last three months of operation, the oil being caught just 
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before passing out over the outlet weirs. As a result the effluent 
from this half of the tank was greatly improved although the ap- 
pearance of the baffled half of the tank was accordingly sacrificed 
by the collection of the thin layer of scum retained upon it. It 
could not be proved that this ‘‘pin-point boiling’’ decreased the 
efficiency of sedimentation. 

Sludge—The 80 per cent. sludge produced during 1920 was 
a fairly stiff semi-solid and dried much less readily on the beds than 
the 94 per cent. of 1919. The original Dortmund tank went into 
operation June 30, 1919. On July 25, the first sludge was drawn 
through the sump outlet and delivered to a secondary tank. Its 
tarry odor, brownish-black color, and curdy consistency were at 
once evident. Moisture determination ran 94 per cent. On Aug 7, 
about 300 gallons of this sludge were allowed to run directly to the 
sludge beds from the primary tank, and 18 days later this same 
sludge was removed from the beds in pieces as a matted, porous 
fibrous cake. After a few days further drying, this sludge was 
burned in piles, leaving a fluffy, reddish ash. Contrary to the be- 
havior of most sludges, which fissure vertically in drying, this 
sludge seemed to dry in layers, separating laterally. This very 
unusual behavior of a practically raw sewage sludge drying on sand 
beds under all sorts of weather conditions without nuisance of even 
appreciable odor, caused us to dispense entirely with secondary tank 
digestion during the past year. 

Since we had precisely the same sludge experience in 1920 as 
in 1919 and one that differs so radically from that in other cities, 
we have attempted to explain the mystery by a combination of 
circumstances. 1. We have a sewage that is comparatively dilute, 
amounting to more than twice the average water consumption. 
Thus the medium is provided by which many of the finely divided 
organic solids can be carried off in the effluent. 2. The presence 
of tarry oils has always been noticed in the sludge. These are dis- 
charged in alleged small amounts by the local gas works. The anti- 
septic action of these light oils has long been recognized. 3. A large 
proportion of the sludge is made up of pulpy rag and strawboard 
wastes. This material is practically inert and forms the fibrous - 
mat which facilitates the drying and burning of the sludge. 
Samples of this dry sludge had a heat value of 7,000 B. T. U. 

The ability of the sludge to ‘‘set up’’ when it is not periodi- 
cally agitated was again manifested in October, 1920. Instead of 
forming at the bottom of the well as before, several yards of the 
sludge formed a huge plug within the flare well. This was broken 
up only after decanting off the upper 10 ft. of sewage, which al- 
lowed the plug to drop down within the well and spread over 
the tank bottom. A hose stream helped in breaking up the mass. 

From the Grand Rapids standpoint, with a sludge promising 
so little difficulty to handle, the high concentration is very de- 
sirable, especially where an almost unlimited space for sludge beds 
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can be provided. There are 130 acres in the tract selected for the 
site of the permanent plant—fairiy well isolated from the city. 
The Dorr clarifier has given practically the same sedimentation 
efficiency as the Dortmund tank and delivered a much more con- 
centrated sludge for at least six months. A strong point is the 
concentrating effect due to the rotation of the arms through the 
sludge. Against these advantages are the greater depreciation in 
Dorr superstructure and mechanism and the greater expert atten- 
tion required for the successful operation of a plant of this type, but 
it is difficult to imagine a plant the size of the future Grand Rapids 
plant without a competent operating staff. Hoad & Decker were 
the designers of the original Dortmund tank and testing station. 
The Dorr Co. has cooperated with the city in conducting its ex- 
periments during the past six months. Analyses of samples were 
made under the supervision of the chief chemist, Walter A. Sperry. 


FUTURE OF THE ILLINOIS STATE PUBLIC UTILITIES 
COMMISSION 


BY W. R. GELSTON 


Many cities have attempted the operation of municipal water 
and gas plants, primarily for fire protection and street lighting 
purposes. They did not usually make any consistent effort toward 
the development of the commercial side of the business and many 
of the early municipal plants were eventually purchased by private 
interests. By careful management the corporations were soon able 
to furnish better service than the cities had furnished and still make 
a reasonable profit for their stockholders. The apparent failure of 
municipal ownership and the success of private ownership opened 
up a large field for the investment of private capital and the capi- 
talist took advantage of the opportunity. 

With the success of his venture assured, the capitalist in 
many instances, became arrogant. He injected himself into politics, 
seeking concessions and favors for his company. The dishonest 
public official soon realized the latent possibilities of his own gain, 
in the public service corporation, and he developed his system of 
corporation baiting. City councils passed rate fixing ordinances, 
reducing rates, and in some cases repudiating rates already es- 
tablished in unexpired contracts. Frequently such new rates were 
confiscatory and they were usually adopted without consideration 
of the cost of supplying the service and without expert advice. In 
such cases, the only resource left to the utility company was a com- 
promise rate, which.might be secured by the judicious use of money, 
or an appeal to the courts which resulted in expensive litigation 
for both the city and the company. 

Realizing the desirability of having a disinterested board of 
experts for the arbitration of disputes between municipalities 
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and service corporations, Massachusetts established the first state 
public utilities commission in 1885. Two years later, the Interstate 
Commerce Commission was organized by the U. S. Government. 
The powers of both of these commissions were very limited at first, 
but as public confidence in them increased they were given addi- 
tional authority. The results of these first experiments were so 
successful that in 1905 Wisconsin adopted a public utility com- 
mission law which was very similar to the Interstate Commerce 
Commission law. Then New York adopted a commission law in 
1907, California in 1911, Pennsylvania, Indiana and Illinois in 
1918. By 1916, Utah was the only state which did not have a com- 
mission for the regulation of public utilities. 


There is a great difference in the extent of the powers vested 
in the various state commissions but practically all of them have 
authority to fix the rates charged for service by utilities corpora- 
tions. At least two of the states, Wisconsin and New York, gave 
their commissions authority in the regulation of utilities owned by 
municipalities. It is not claimed that perfection has been secured. 
The appointment of commissioners in many states has been tainted 
with politics. Many of the commissioners have regarded themselves 
as protectors of the public interest rather than as impartial judges. 
But, in spite of faults and failures and partisan criticism, it must be 
conceded that commission regulation has brought about a very 
marked change in the attitude of the public service corporation 
official toward the general public. It has established precedents 
which are generally followed in appraisal work. It has standard- 
ized methods of accounting and apportioning rates to various 
classes of service, especially in the water works and electric fields. 
In fact, commission regulation has placed the public service busi- 
ness upon a higher plane. It has made the business safer, though 
perhaps not so lucrative, for the corporation and has generally im- 
proved the character of the service for the puble. 


There is now a movement in Illinois for the repeal of the 
Illinois Public Utilities Commission law, the commission being 
then abolished and ‘‘home rule’’ restored to the cities. The new 
- Governor has declared himself in favor of the repeal. This opposi- 
tion to the Utilities Commission grew out of the conditions brought 
about by the war. Before commodity prices began to rise as a re- 
sult of our participation in the war, the Illinois Utilities Commis- 
sion had been reducing the rates charged by public service corpora- 
tions. This, of course, met with universal public approval and most 
of the corporations affected by the decision were satisfied with com- 
mission regulation because they felt more secure in their relations 
with the public on account of the elimination of the city council 
menace which had previously been the bane of their existence. 
City councils considered it entirely proper to invite the Commission 
to come and revise rates downward, even when unexpired rate con- 
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tracts with their utilities were still in force. 

When the high cost of living hit the public utilities the 
Illinois Commission found itself confronted with the necessity 
of increased rates, for public service. It braved the storm of poli- 
tical and public disproval, assumed its proper judicial function 
and granted relief where relief was needed. Fair minded men 
generally realized the necessity of upward revision. They wanted 
good public utility service and expected to pay a fair price for 
it. The professional politician, on the other hand, immediately 
seized upon the opportunity to make a grand stand play befoze his 
constituents. 

While the Illinois Commission is still increasing some rates in 
spite of the fact that commodity prices generally are slowly declin- 
ing, it is also true that some of the cities are increasing the rates 
charged by municipal plants. The crest of high utility rates has, 
perhaps, not been reached but it will be soon and then the process of 
reducing rates for utility service must be accomplished. If the 
State Utilities Commission has supervision of the reduction pro- 
cess, it will probably be brought about gradually, in a systematic 
manner and with very little friction. The utilities companies will 
generally respect the orders of the Commission and obey them 
because they will know that the orders of the Commission are 
based upon facts, figures and expert experience. If, on the other 
hand, ‘‘home rule’’ is restored to the city governments, rate re- 
duction will be attempted by the passage of arbitrary rate fixing 
ordinances which, in many instances, will be confiscatory and can 
only result in tedious and expensive litigation. ~The consumers 
of the public utility service will have to pay all of the costs of the 
litigation regardless of which side gets the judicial decision. 


FINANCING MUNICIPAL WATER SUPPLIES 
BY W. D. P. WARREN 


In the State of Illinois are twelve cities with more than 2000 
population and more than 600 cities and villages of less than 2000 
population without a public water supply. A supply of water 
satisfactory both as to quality and quantity should be possessed 
by each city having a population over 1000 and by many smaller 
cities where the supply may be secured without great cost. Dur- 
ing the past few years few supples have been installed and 
extensions to existing supplies to meet increasing demands have 
in many places been inadequate. The past year was dry and con- 
ditions were especially bad in many cities depending upon sur- 
face and shallow ground water supplies. With the cost of ma- 
terials high and the bonding capacity of many cities insufficient 
to meet the expense of proper improvements, the situation has de- 
veloped to a point where immediate relief should be provided, 
otherwise dangerous sanitary conditions will be created and the 
growth of industrial life greatly retarded. 
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A few typical cities may be noted. Gillespie has a popula- 
tion of approximately 5,000 and is without any water works sys- 
tem. It has paved streets, electric lights and sewers, and is in 
the center of an immense coal field with mines and railroads as 
possible water consumers. . The estimated cost of the supply 
system, independent of the distribution system is $150,000, while 
the bonding capacity at the present time is only slightly above 
$20,000. Virden, with a population of 4,700 has delayed the con- 
struction of sewers pending the development of a water supply. 
A reservoir proposition has been recommended which will prob- 
ably cost at least $125,000, which is $75,000 in excess of the bond- 
ing capacity. 


An examination of conditions at many plants discloses the fact 
that the supply is of poor quality and unsuited to domestic uses, 
that modern filter plant or water treatment plants are greatly 
needed, and that often the supply is such as to limit the free use 
of water for the purposes to which it should be lberally supplied. 
It is true that a number of cities have overcome such situations, 
through, the co-operation of public-spirited citizens, and it is 
greatly to be regretted that such co-operation has not been more 
general. Among a few of the cities which have realized the situa- 
tion and have set about to remedy it are Decatur, Hillsboro, Casey, 
Pana, Jacksonville and Quincy. The plan of securing an ade- 
quate water supply in such cities has been brought about generally 
by a willingness on the part of local parties to invest in the se- 
curities of the water supply company formed for the purpose, or 
to assume responsibility otherwise for the payment of funds neces- 
sary to construct the improvement. The plan at Jacksonville was 
essentially as follows, as abstracted from the report: 

“Your city council, in conjunction with the Citizens’ Committee, 
have prepared ways and means to proceed with this undertaking and 
have prepared the system of finance for the construction of the same 
and the liquidation of the liabilities. Your joint water committee 
when they acquire the deed to the State property, have accomplished 
practically all they can do until this proposition is financed. In order 
to finance the 3880 acres of land necessary, the citizens of Jackson- 
ville must organize an individual group or a corporate company to 
finance and purchase the 3880 acres of land and then consummate a 
lease and option with the city of Jacksonville, for the said 380 acres 
of land for a term of 20 years, under such arrangements by contract 
and ordinance as are necessary and required to properly secure the 
contract to both parties.”’ 


At Hillsboro, the plan was carried through in such manner 
that the city secured an $80,000 improvement with only about 
$8,000 available from bond issue. A part of the cost of the 14- 
inch east iron supply main, and the 300 acres of land necessary for 
the impounding reservoir was financed by optional contract. The 
citizens executed notes running five years, for $100 and $200 each, 
to a trustee, who held title to a part of the land purchased, and 
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who gave his notes as trustee to banks, putting up the citizens’ 
notes as collateral. The city pays interest and at least $1,000 
annually on principal. 

Decatur is now constructing a water impounding project which 
will cost approximately $2,000,000, at least $1,000,000 of which 
will be raised by means other than a bond issue. The following is 
an extract from the report of the attorney appointed by the banks 
of Decatur, working with Mr. Ralph J. Monroe, corporation 


counsel : 

‘Since the city does have power to enter into contracts for the 
purpose mentioned if such contracts do not conflict with the pro- 
visions of law referred to, we would suggest that a water supply com- 
pany be incorporated under the Illinois law to acquire the lands to be 
flooded and to furnish the money to alter roads, raise bridges, etc., 
with which the city will enter into a contract in the nature of a joint 
undertaking to furnish water to the city of Decatur and to its citi- 
zens and industries. The city will complete and furnish its new 
dam, its existing pumping plant, water mains, etc., and the intakes, 
and the water company will acquire and furnish the lands to be 
flooded and the capital with which to alter the roads, raise the 
bridges, ete. The city will pump water through its mains and furnish 
it to the inhabitants and industries, and for fire protection, etc. The 
city will fix the rates, not for the benefit of itself alone but for the 
benefit of both the city and the water company. Such funds will 
be collected for the join account of both parties. Out of such joint 
account shall be paid to the city first a sum sufficient to cover the 
operating expenses of the water system exclusive of dam maintenance, 
depreciation, betterments and further capital expenditures. The re- 
mainder of the joint fund shall be paid one part to the city and the 
other part to the water company, the proposed proportion being half 
and half but the exact amount to be left open until further calcula- 
tions are received by your committee. No charge is to be made to 
the city for such water as it pumps from the reservoir for public use. 

The contract will contain provisions looking toward its cancella- 
tion by the water company if it does not receive from its share of 
the joint fund each year a sum sufficient to pay a fixed return to its 
stockholders, or the contract is held illegal or the payment of the 
moneys to be received by the company under it is enjoined. In any 
of such cases, however, the water company in consideration of the | 
payment to it of certain sums which the city is now able to pay 
without increasing its indebtedness undertakes to acquire the lands to 
be flooded and to furnish the capital to alter the roads, raise the 
bridges, etc., and gives to the city the option to take water from the 
reservoir, flood the lands of the water company and obtain the benefits 
generally of the undertaking on the payment in advance for successive 
periods of thirty days each of eight cents a thousand gallons for all 
water pumped during the preceding month. 


In the event the joint undertaking is terminated by action of 
the water company or otherwise and the option just spoken of not 
exercised, or if having once been exercised such option is not re- 
newed, the city will be required to open its flood gates and remove 
such of the dam as will impede the flow of the water and keep it at 
any level above the level under present conditions and in default of 
the city’s taking such action the water company will be empowered 
to take it. In this way, altogether aside from any considerations of 
legal security, the water company will have the practical security after 
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having made its investment, that the city cannot get any _ ben- 
efit from its dam now, under construction nor obtain an adequate 
supply of water without exercising and renewing from time to time 
the option contained, in the contract. 

It is estimated that as much as $1,000,000 may be required by 
the water company to acquire lands, alter roads, construct bridges, 
etc. We would suggest therefore, the organization of a water com- 
pany with a nominal amount of no-par value stock and $1,000,000 
of retirable par value stock. Sufficient of the no-par value stock 
could be subscribed immediately and paid for at as little as $5 a 
share to bring the corporation into being. Thereafter the retirable 
par value stock could be sold in the community. It should be re- 
tirable only when its par value and 7% per annum upon such par 
value to the date of its retirement (less any dividends paid) shall 
have been received. Out of the income to be derived from the under- 
taking dividends can be paid upon the retirable stock and it can ulti- 
mately be retired. When it is all retired the few stockholders who 
are left who hold no-par value stock can cause the water company to 
convey its entire property to the city and wind up the corporation.’’ 

It is evident therefore that a plan can be found to finance 
an additional water supply, provided the importance of the step 
is sufficiently felt by the citizens of the community. Attention is 
directed to the necessity of providing a means whereby the average 
city can more readily finance an adequate water supply. Legisla- 
tion is needed which will permit cities to finance such projects with 
less complicated methods. In this connection we submit a letter 
from Ralph J. Monroe, corporation counsel for Decatur, who has 
given this subject much study and his experience in developing 
the plan for Decatur renders his opinion very valuable. 

1. By statute in 1899 the State authorized the construction or 
purchase of a water plant by a city and the issuance of water cer- 
tificates bearing interest and secured by mortgage on the property 
constructed or purchased and payable out of the income of the prop- 
erty and from no other source. This statute in itself is constitutional, 
but the difficulty arises, as pointed out in Joliet vs. Alexander, in 
those cities which already have a water plant and desire to procure 
money for additional improvements, in which event it is always a 
legal impossibility to devise any proper division of income which can 
be allotted part to the old plant and part to the new. As any scheme 
which pledges existing income of the city violates the constitutional 
inhibition, it can readily be seen that this form of financing is not 
satisfactory except in cities which have no plant at all to begin with, 
in which last named cases the scheme is very desirable and practic- 
able, although the private water company plan of financing has some 
advantages over it as I will later point out. 

2. All other schemes of financing niunicipal water supplies 
where the city is up to its debt limit or near it depend upon private 
capital; some of the common forms being: (1) Organization of a water 
supply company to construct and operate the plant; (b) Trustees to sell 
trustee certificates, purchase the property and lease it to the city; 
(c) Contract with the construction company to build the plant and 
sell it to the city on a conditional sales contract. 

The first of these three is very desirable where it can be used. 
It has its advantages over the municipal water certificates first men- 
tioned in that the corporation will hold the title to the property 
until paid for and has the advantage that no foreclosure would be 
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required. At Decatur we are using this form of organization to pro- 
cure the land, change roads and bridges and put the reservoir in 
condition with an added feature of a joint working agreement with 
the city whereby the city pumps the water, distributes it, fixes the 
rates, collects the same and holds the money for the joint use of the 
water supply company and the city with a proviso that the operating 
expenses of the plant and water system must first be paid out of the 
proceeds with a further proviso that when the stock of the water 
company, which is cumulative, shall have been retired the Board of 
Directors and officers shall convey the property to the city. 

This plan also has a second provision in that if the joint 
operating arrangement shall be held by any court to be illegal, the 
city shall have the option to lease the reservoir and take water there- 
from by payment in advance, first of a lump sum and thereafter in 
quarterly installments, the amount to be determined on the basis of 
cents per thousand gallons on the pumpage for the preceding quar- 
ter. This last proposition is clearly legal and enforcible and we 
are satisfied that while the question has never been decided the 
joint arrangement between the water supply company and the city 
is sound and cannot be successfully attacked. 

The trustee arrangement is the one commonly used and is very 
satisfactory except that if the investment is sufficiently large, inas- 
much as the courts have indicated that the payment payable in any 
one year is a debt, it might be that that amount payable in any one 
year might in itself be a violation of the debt limit. This can be 
avoided by having the quarterly installments payable in advance 
somewhat after the fashion above outlined. 

The plan of letting a construction company build the plant has 
its advantages in that such an agreement relieves the city administra- 
tion and citizens from the worry and work in financing. But it will- 
be found upon examination that this relief is dearly paid for, as any 
contractor knows that his security is not of the best and he has to 
be well paid for the risk, local communities being much more restive 
if the security is all held by the contractor rather than by local citi- 
zens. Further, the contractor knows that it is a long time invest- 
ment and figures on discounting the contract through some brokerage 
or banking firm and the discount is always very heavy. However, as 
a last resort this plan is better than none.”’ 


The various methods of financing as pointed out by Mr. Mon- 
roe, should be very valuable to cities desiring to construct water 
works improvements, where such cities are already indebted for an 
amount greater than 5% of the assessed valuation. The success 
of any of the above plans depends upon the spirit of progress and 
co-operation among the citizens of the community in which it is 
desired to use the plan. It frequently happens that because of 
local jealousies or lack of sufficient leadership, it is impossible to 
carry through any of the plans suggested above, and for cities and 
villages in which such conditions exist it is extremely desirable 
that a plan of finance be provided which will enable them to se- 
cure the necessary water supply. In June, 1917, the I[llinois 
legislature passed an act to create sanitary districts and to pro- 
vide for sewage disposal. An act to create water districts, pat- 
terned somewhat along similar lines should do much to rem- 
edy the situation now existing. 


TOPOGRAPHIC AND DRAINAGE INVESTIGATIONS IN 
ILLINOIS 
BY J. H. HANCE, 

Assistant Chief of State Geological Survey, Urbana, Il. 

This report is intended as a brief synopsis of the topographie 
mapping which has been done in Illinois up to January 1921, and 
of drainage investigations carried on by special State Survey ap- 
propriations up to 1919. During the past two years special drain- 
age investigations were carried on along two separate lines; (1) 
a reconnaissance survey of the State under the immediate charge 
of Prof. G. W. Pickels, University of Illinois, (2) a study of the 
legal problems involved by F. B. Leonard and W. G. Hale of 
the same institution. 

Topographic Map Work.—The first topographic mapping in 
Ilhnois was done by the U. 8. Geological Survey in 1887. Until 
1905 the State gave no assistance in this work. In 1905 an agree- 
ment was entered into by the State Geological Commission of 
Illinois and the U. 8. Geological Survey whereby each organiza- 
tion was to expend not to exceed $10,000 each year in the topo- 
graphic mapping program for Ilhnois. The Federal Survey was 
to do the work with its organization of trained engineers, and the 
State reserved the right to determine the areas and order of prog- 
ress of the work. Annual appropriations ranging from $8,000 to 
$10,000 have been made by the State for this work since that time 
up to the last biennium, when the amount was increased to $15,000 
per annum. 

At the present rate it would take about 35 years to complete 
the State of Illinois. The Federal Survey has considered increas- 
ing its annual budget for this purpose, so as to finish the work 
in 13 years. On a 13-year program we must average about 2,800 
square miles per season. Last season about 780 square miles were 
mapped and 2,750 miles of traverse and 140 miles of levels were 
run. 

As soon as the area in a county is completed, the State issues 
a topographic map of that county. Eight such maps are now 
available: .St. Clair, Clinton, Monroe, Gallatin, Hardin, Law- 
rence, McDonough, and Randolph. With the completion of 8 
quadrangles in the southern part of the State, 9 more county 
maps can be issued; Alexander, Jackson, Johnson, Massac, Pope, 
Pulaski, Saline, Union, Williamson. 

For the valley floors the maps show—dimensions, gradients, 
tributaries, with their dimensions and gradients, area, slopes and 
gradients of the watersheds, inter-relations of the streams. This, 
with the rainfall data enables the engineer to compute the stream 
duties. Such maps with geologic data on the surficial rocks would 
enable an engineer and a geologist to make definite plans for a 
large portion of most drainage problems without additional field 
work. Problems such as muncipal water supply and sewage dis- 
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posal are partly answered by such a map. All this in additional 
to such other problems as highways, power lines, municipal im- 
provements, ete. Without such maps much: of the work is done 
several times by different interests, its costs are capitalized and 
the people pay the bill. Eventually the topographic map of the 
State will be completed, and the State will pay for that. <A 18- 
year program for Illinois calls for $35,000 per annum. Can we 
afford to spend less than this amount, especially in view of the 
road-building program ‘and drainage projects which must be 
taken care of in the next decade? 

Drainage—The State appropriated $15,000 for studies during 
the period 1907-1909. A State Committee on Waterways Reclama- 
tion was organized including representatives from the State Geo- 
logical Survey, Internal Improvement Commission, and the U. S. 
Department of Agriculture. To the State Geological Survey was 
assigned the making of detailed maps of the river valleys. The 
original work was done along the Kaskaskia, Big Muddy, and 
Embarrass rivers. This was followed by other work along the 
Little Wabash and Sangamon. As a result of the first year’s 
work, it was estimated that over 1,000 miles of valley along some 
18 rivers of the State included bottom lands of 2,550 square miles. 
Of these probably 90 per cent were unprotected from floods. At 
that time attention was called to the fact that these lands were 
given to the State on condition that they be drained. Hence 
the obligation on the State’s part. 

Appropriations of $7,500 were made to carry on these investi- 
gations for each of the bienniums beginning in 1909, 1911, 19138. 
During this period detailed topographic surveys were completed in 
the valleys of the following five streams: Big Muddy, Embarrass, 
Kaskaskia, Spoon, and Pecatonica. 

In the ideal system of impounding the flood waters by means 
of numerous dams on the smaller streams, three great objects may be 
accomplished: (1) The flood waters may be saved for use dur- 
ing low water stages of the river: (2) Their outflow may be used 
to generate power; (3) By storing the flood waters and rectify- 
ing the river channels the bottom lands may be largely drained 
and reclaimed. 


SPECIAL ASSESSMENTS 
BY EDGAR B. TOLMAN, 
Lawyer, Chicago 

It is my purpose to talk on some of the aspects of local improve- | 
ments which seem to me of interest to engineers, and particularly 
to men engaged in municipal engineering enterprises. The origin 
of the system of special assessments is very interesting. The time 
came early in the history of taxation when the oeneral tax levied 
on property was insufficient to meet those new constructions which 
became a growing need of advanced civilization. Under principles 
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of justice and common sense, too, it was not fair that all of the com- 
munity should pay all of the cost of an improvement which, in a 
special and very large degree, financially benefited a few, in a meas- 
ure clearly distinguishable from the general benefit to the com- 
munity at large. 


From this condition there sprung up the system of special as- 
sessment for local improvements; in which the main inquiries, from 
a financial point of view, were these: 1—What is the benefit to 
any particular piece of property that is situated so close to or in 
such relation to the improvement, that it, receives a special benefit 
which the property of the community at large does not receive? 
2—What benefit is there to the general community from this im- 
provement? Then the proportion of benefit between the public and 
the private property was ascertained, perhaps by percentages, a 
proportion of the cost equal to the proportion of the benefit to the 
public was charged to the public as ‘‘public benefits,’’ and paid by 
general taxation, and a proportion of the cost equal to the propor- 
tion of the benefit to private property was charged to the particu- 
lar pieces of property which would be directly appreciated by rea- 
son of the construction of the improvement. 


The growth of this system of taxation is increasing. We are 
able to make improvements by special assessment that, 20 or 25 
years ago, the courts would not let us make. For instance there 
has been a great deal of doubt and controversy in the courts as to 
whether or not a bridge could be built by special assessment. 
In an early day a bridge whieh was part of an approach to 
a street and from one street to another, across intervening railroads, 
was held to be a local improvement because it was a part of that 
street improvement. Encouraged by that view, Waukegan, needing 
a bridge across a ravine and not having the money to build it out 
of general taxation, levied a special assessment upon all the prop- 
erty in the entire municipality at about an equal rate, in order to 
pay for this bridge. But the Supreme Court said: ‘‘ You cannot 
do that; that is not a local improvement. You are attempting to 
make an improvement which is of general benefit and generally 
needed by the entire community, and you are putting the whole 
community into your taxing district. That is a subterfuge. There 
are no elements of special benefit in it.’’ 


In the great Chicago improvement where Michigan Ave. 
crosses the river, the question came up as to whether that bridge 
could be built by special assessment. I had the honor of presenting 
that question to the Supreme Court, and we went with a good deal 
of trepidation, because of the Waukegan bridge case. But there 
were presented to the court the particular features of the Michigan 
Ave. improvement which distinguished it from others: That this 
was not merely a bridge, but also a part of the street. The whole 
scheme of the street improvement could never be carried out with- 
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out this particular bridge, so that the thing was a unit. Fortunately 
we got by without being told that we must pay for that bridge by 
general taxation. 

What is a local improvement that can be paid for by special 
assessment? It seems now to be very clear that the test is this: 
Is the improvement so related to private property that it produces 
a direct and immediate enhancement of the market value of pri- 
vate property. Our new hard roads run through cities and the 
cities have to approach the problem: ‘‘This road is only 18 feet 
wide but through our municipality it ought to be 66 feet. 
It is only 6% inches thick and we think that in our place, where 
there is a lot of truckage, it ought to be 9 inches.’’ How are we 
going to coordinate it to our own private necessities ? 


There seem to be two types of solution of that proposition. 
One is for the municipality to direct, by special assessment, the 
construction of a road in precisely the kind and the dimensions 
that it wants; to ignore the existence of any state road whatever 
and build it all, charge to public benefits a sum of money equal 
to the cost of that portion of the road that would have been built 
by the state, and then, by agreement with the road authorities, have 
that public benefits judgment paid out of the State fund. Some 
municipalities have carried that plan into effect and have been ap- 
proved for the banks that have purchased the special assessment 
bonds. Another way is take it for granted that the State is going 
to build its road in the usual way and describe in your improvement 
a pavement on both sides of the strip that the State is to pave, levy 
your assessment for the cost of that part only, and then by co-ordi- 
nation of dates get the two jobs done together. Quite likely it may 
be legitimately arranged that the lowest bidder on the two will be 
considered the lowest bidder on each. 


But the possibilities of trouble are almost infinite when at- 
tempts are made to mix these two proceedings together, because the 
special assessment law does not recognize co-operation with any- 
body else. The resolution and the ordinance and the estimate must 
describe an improvement and that particular and precise improve- 
ment must be constructed, and no other than that can be paid for 
out of the special assessment funds. 


One subject more, and that is the financing of these special as- 
sessment securities. Theoretically special assessment bonds ought 
to be the best and most desirable securities that we can imagine. 
They ought to be in very high demand at the banks. About 20 
years ago, in Chicago, these securities commanded a premium. The 
banks liked them, and private investors bought them. Then little 
things conspired to prevent the payment of these bonds at maturity 
and the market fell to a very depressing rate. Bankers have this 
peculiarity: if they buy paper that is due on a certain date they 
want to be absolutely sure that every particle of that paper, princi- 
pal and interest, is paid punctually on that date. An assurance 
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that sooner or later it will be paid, after supplemental proceedings 
are in and the Supreme Court has decided certain appeals, will not 
satisfy them. 

The one thing that is necessary to keep that paper at the le- 
gitimate level is intelligent and faithful attention to the require- 
ments of the law with regard to the methods to be determined in 
the beginning and carrying on and confirming and collecting the 
special assessment. In many small communities it is difficult to 
find men who have had experience enough to know all the require- 
ments of the law, but where there is appreciation of the importance 
of the work and of entrusting it to people of capacity and not turn- 
ing it over to incompetents, there is being attained a better degree 
of accuracy and perfection on the legal side of these proceedings. 

Every security has got to depend on more than one factor. 
In the first place, it has got to be sound economically. In the sec- 
ond place, it has got to be in accordance with the requirements 
of the law, and, in the third place, it depends on. the psychology 
of the community. There must be a friendly psychology. A hys- 
teria psychology will ruin any security; so that co-operation be- 
tween public officials and the public is one of the most important 
features to rehabilitate the market for this useful and valuable type 
of security. 

REPORT OF COMMITTEE ON WATER SUPPLY. 


(PuBLIC AGENCIES FROM WHICH INFORMATION RELATIVE TO WATER SUPPLIES 
MAY BE OBTAINED) 


The U. S. Geological Survey investigates water resources. 
The U. 8S. Weather Bureau maintains meterological stations at 
Chicago, Peoria, Springfield and Cairo and on the border of Illi- 
nois at Debuque, Iowa, Davenport, Iowa, Keokuk,, Iowa, Hanni- 
bal, Mo., St. Louis, Mo,. and Terre Haute, Ind. In addition, there 
are 81 less complete stations, making 91 stations from which pre- 
cipitation records may be obtained. 

The State Department of Public Works and Buildings has po- 
lice power to see that streams and lakes are not polluted, investi- 
gations of stream pollution being made by the Division of Water- 
ways. This department also measures stream flow in cooperation 
with the U. 8. Geological Survey. The State Department of Pub- 
lic Health acts in advisory capacity relative to public water sup- 
plies, water purification works, sewer systems and sewage treat- 
ment works; and exercises supervision over nuisances growing out 
of the operation of water and sewage works. The Division of En- 
cineering investigates and approves plans for new improved water 
supply and sewer systems, including water purification and sew- 
age treatment works; investigates stream pollution and methods 
of sewage and industrial waste purification; examines and certi- 
fies water supplies for use on common earriers in cooperation with 
the U. S. Public Health Service ; makes surveys with special refer- 
ence to water supply and sewerage in cooperation with the Division 
of Surveys and approves plumbing ordinances. 
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In the Department.of Registration and Education, the Natural 
History Survey Division has investigated the life in, and conse- 
quently the quality of water of the Illinois River. The State Ge- 
ological Survey Division studies annual resources, including water 
resources, and has on file many logs of wells. During 1920 it pub- 
lished a bulletin on ‘‘ Artesian Water in Illinois,’’ in cooperation 
with the State Water Survey Division. This latter division collects 
and distributes information concerning water resources, deter- 
mines standards of purity of drinking water, and is studying hy- 
drogen-ion concentration of Illizois waters with reference to its 
bearing on methods of purification. An experimental sewage 
treatment plant is being operated. The Division of Fire Preven- 
tion of the Department of Trade and Commerce investigates 
fire hazards and is interested in improvements of water supplies 
for fire protection. The Public Utilities Commission has supervis- 
ion of all public utilities, including those operating public water 
supplies. 

Some semi-public agencies interested in water supplies of the 
State may be noted: The Illinois Inspection Bureau inspects wa- 
terworks throughout the state excepting in Cook County, munici- 
palities being placed in ten classes after a study of the water 
works, fire department, fire ordinaces, types of buildings, conges- 
tion, ete. The Chicago Board of Fire Underwriters covers the same 
field in Cook County. The National Board of Fire Underwriters 
makes inspections for the Ilhnois Inspection Bureau in cities of 
over 20,000 population, and is ready to furnish cities and their en- 
gineers with information which it has available. 
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They ’ve taken out the old town pump, likewise condemned the weil, 
We're going to get our water from a tap. 

They ’ve built a dam across the creek to store the floods that swell 
And spill their bounties out of nature’s lap. 

The water may be muddy, but they’re going to filter it, 
And kill the germs with stuff they call chlorine. 

The engineers, they tell me that I needn’t mind a bit, 
Because they’re going to wash the water clean. 


We’ve got a sewer system now that empties out 0’ town, 
And plumbing things inside the house, as well; 
And that ain’t all, those engineers have done the thing up brown, 
They’re even going to ’liminate the smell. 
They ’ve built a concrete tank below the reservoir, 
To wash the dirty water from the sewer. 
They’re going to make it cleaner than it ever was peters 
It sounds queer, but the engineer is sure. 


Ma used to fill the parlor lamp and clean it every day, 
It smoked a lot unless she trimmed the wick, 

But now we never bother when the daylight fades away, 
We get both light and power from the creek. 

We wash by electricity, and milk and skim and churn, 
Ma even sweeps and cleans with vacu-um ; 

The chores are all so easy now, there’s just a switch to turn, 
Those engineers have surely made things hum. 


We used to wear our boots whenever we went down the street, 
The mud was hub-deep in the Spring and Fall; 

But now the pavement is so smooth and everything so neat, 
The girls wear hardly anything at all. 

They ’re not so hard to look at, and we’re getting used to heaps 
Of things our elders didn’t used to do. 

Those engineers have broadened us and waked us up for keeps, 
They always are inventin’ something new. 


The town ain’t hardly big enough to hold their energies, 
They’re running Main Street way out past the farms, 
They’ve made us better neighbors in these piping times of peace, 
Our local pride is stretchin’ out its arms. 
From Waukegan to Cairo, from Quincy to Danville, 
The length and breadth of Main Street measures now. 
And I don’t want to flatter, but I wouldn’t speak him ill, 
And I think the engineer has taught us how. 
January 13, 1922. Rosert Isham RANDOLPH. 
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RESOLUTIONS OF 1922 MEETING 


1. Licensing of Engineers and Surveyors.—As the State of Illi- 
nois has passed a law requiring the licensing of land surveyors in coun- 
ties with a population of 250,000 or more, and a law for the licensing 
of structural engineers, and as other states have laws relating to the 
licensing of engineers and surveyors: Resolved, that it would not be 
detrimental to the profession or the public if any engineer or surveyor 
who is registered in another state were allowed to practice in Illinois, 
while it would be an advantage to the engineers and surveyors of Illi- 
nois if registration in other states was less difficult. That a committee 
should be appointed to take steps to secure for all registered engineers 
and surveyors in this stata registration in other states with the least 
possible trouble and expense. 

2. Engineers in Executive Positions.—The Illinois Society of 
Engineers has consistently advocated the appointment of engineers to 
executive positions in the administration of public affairs. As the 
president of the United States has appointed Herbert Hoover, a dis- 
tinguished engineer, as secretary of the Department of Commerce, this 
society expresses its confidence in the ability and patriotism of Herbert 
Hoover and its appreciation of his fitness for this high office. 


3. The society expresses its approval of the recent appointment 
of an engineer to the office of State Superintendent of Highways in 
Illinois, and commends the governor of the state for this appointment. 


4. Municipal Plumbing Code.—The Secretary of Commerce of 
the United States having appointed a committee of engineers to report 
on the development of standards for a model plumbing code, which 
is a matter of importance to sanitary engineers, health officers and the 
public, this society will appoint a committee to cooperate with the 
Department and its committees and to secure for this state the results 
of the investigation for consideration in preparing a state plumbing 
code. 

Overlapping of State Bureaus.—There is an apparent overlapping 
of jurisdiction in the powers conferred by statute on the State Department 
of Health, the Division of Waterways (Department of Public Works) and 
the Fish and Game Commission in regard to the supervision of plans of 
water supply, sewage disposal, stream pollution, waterway and water power 
development and the drainage of swamp lands. As this causes duplication 
of executive functions and confusion to the public a committee should be 
appointed to study the conflicting provisions of the statutes and to rec- 
ommend their proper division of consolidation. 


6. Revision of the Drainage Laws.—A report on the revision of 
the state drainage laws has been made, and proposes certain new sec- 
tions, amendments to make the laws conform to decisions of the Su- 
preme Court, and the repeal of sections declared unconstitutional. A 
committee should be appointed to cooperate with other associations 
and with the state officials in making these laws more effective. 


7. Topographical Survey.—As the State Geological Survey in 
cooperation with the U. S. Geological Survey has been engaged for 15 
years in a topographic survey of Illinois, and as these surveys are of 
great value to the public in the development of plans for water supply, 
sewage disposal, land reclamation, flood control, railways, highways, 
etc., this work should be supported adequately by State and Federal 
appropriations to the end that the topographic mapping of the entire 
state may be completed as soon as possible. 


8. Instruction in Surveying.—The Society expresses its approval 
of the establishment of a diploma department of Geodesy and Surveying at 
the University of Michigan. 
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PROCEEDINGS OF THE ANNUAL MEETING 


The 37th annual meeting was held January 24-26 at the Orlando 
Hotel, Decatur, I11. 

January 24.—After the opening proceedings at 1:30 p. m., with 
the president, S. A. Greeley, in the chair, the meeting was turned over 
to the Surveying Section, with A. L. Webster, chairman, presiding. 
Papers were presented as follows: ‘‘Aerial Photography and Mapping,” 
Ralph C. Diggins, Diggins Aviation Co., Chicago; ‘Analysis of Errors in 
Surveying,’’ W. H. Rayner; ‘Instruction in Surveying at Purdue Uni- 
versity,’”’ G. E. Lommel, Asst. Professor of Engineering; ‘Instruction 
in Surveying at the University of Michigan,’’ T. J. Mitchell; ‘‘Licensing 
of Surveyors,’’ W. D. Jones. President Greeley appointed committees 
as follows: Committee on nominations: G. C. Wiley, W. H. Collins, 
C. B. Burdick, W. A. Potter; Committee on resolutions; Robert I. 
Randolph, W. D. Jones. ; 


The evening session was in charge of the Sewerage Section, H. E. 
Babbit, vice chairman, presiding. Papers were read as follows: ‘‘San- 
itary Districts,’ Paul Hansen; ‘“‘The Indianapolis Sanitary District,’’ 
J. A. Craven, Indianapolis; ‘‘The Decatur Sanitary District,’’? W. C. 
Field, Decatur; ‘‘Sanitary Districts in Illinois,’ H. H. Ferguson; 
“Storm Water Runoff in City Sewers,’’ C. B. Burdick. The report of 
the committee on sewerage was read by Mr. Babbitt. 

January 25.—The morning session was in charge of the Water 
Supply Committee, G. C. Habermeyer, chairman, presiding. Two pa- 
pers were read: “‘The Decatur Dam,” by J. A. Holmes, Decatur, and 
“The Miami River Flood Retention Dams,’’ by A. L. Pauls, Decatur. 
The auditing committee (W. D. P. Warren and G. H. Reiter) reported 
the accuracy of the accounts. The meeting then adjourned for a 
motor trip to the new dam and to the pumping station of the Staley 
Co. 


The afternoon session, in charge of the Roads and Pavements 
Section was presided over by C. C. Wiley, chairman. Papers were pre- 
sented as follows: ‘‘Highway Research,’’ W. K. Hatt, Purdue University; 
“Mxperimental Road Work of the U. S. Government,’’ C. A. Hogentogler, 
highway engineer, U. S. Bureau of Public Roads; “Experimental Road 
Work in Illinois,’’ C. F. Older, state highway engineer (read in the 
author’s absence). After adjournment there was a visit to the works 
of the Mueller Mfg. Co., where supper was served. At the evening 
session, Prof. A. N. Talbot announced the award of prizes in the compe- 
tition for papers: ‘‘Overflow Chambers in Intercepting Sewers,’ by W. 
T. McClenahan, and ‘‘Analysis of Errors in Chaining,’’ W. H. Rayner. 
At the business session the committee on nominations presented two 
tickets, the ballot votes being as shown herewith: For president, R. I. 
Randolph (31),C. E. DeLeuw (10); for vice-president, H. E. Babbitt 
(21), A. L. Webster (20); for trustees, M. C. Taylor (25), W. D. Jones 
(21), H. L. Caldwell (20), G. F. Burch (14). For the next meeting 
both Peoria and Quincy gave invitations, but the decision was left to 
the Executive Board. 

January 26.—At the morning session, G. E. Martin presiding, 
two papers were read: ‘‘Road Building Prospects in Illinois,’’ Frank T. 
Sheets, state superintendent of highways; ‘‘Concrete Aggregate Re- 
sources of Illinois,’ H. F. Clemmer, engineer of tests, State Highway 
Division. There was also a discussion on the resurfacing of olr brick 
pavements. At the afternoon session, in charge of the Drainage Section 
and presided over by W. P. Bushnell, chairman, papers were read as 
follows: ‘‘Status of Drainage in Illinois,’’ G. W. Pickels; ‘‘Legal As- 
pects of Drainage,’ F. B. Leonard, Jr., Champaign, IIl.; ‘‘The Illinois 
Waterway,’ M. W. Barnes, chief engineer, Division of Waterway (read 
in his absence by Mr. Cornish, assistant chief engineer). The annual 
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dinner was held at the hotel in the evening. The total registration 
during the meeting was 127, of whom 69 were members. 


FINANCIAL STATEMENT: DECEMBER 31, 1921 


Financial Statement: December 31, 1921 


Bank balance, December 31, 1920 --__--_ 22 2 See $ 452.09 
Receipts, 1921 
Annnial ‘duesya er ee ig ne $858.00 
PMntYance: TOCs 22 ee ete eae eee 57.00 
Proceedin gsi oe. oe ae eee eee ee 2.60 
Advertisements). 2. eee eee ae eee 476.00 
Total “Torelg.2 joe eee eee see oa ei gerne eo ag 1393.60 
Total receipts .-J—-2 (2-2-5 Sa ee 1845.69 
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Printing and distributing “Proceedings” —_—- oso See eee $655 63.16 
Printing and’ stationery —--..U~ 22 Se sc0  e eeeee 193.97 
Bulletins ofS ee eee os Sa ee — 60.30 
Stamps “2 S222 Le eee 8 eee 54.73 
Express: and freight S2-o.._--- 22 el ee eee 13.15 
Typewriting® —Uu ou oo ule Loe ee oe eee 30.55 
Stenographer: 1921 Meeting, Chicago 2225-5 4-2] 90.00 
Convention, miscellaneous expenses ~~ ~~~~~~~-~-~--~~-~--~_~ 9.00 
Badges ‘and buttons ------_2- 22 ee 31.50 
Programs.” 22. 22022066) Sa ee 60.00 
Certificates of selection of ‘officers *_-_21--_uU_-- SoS .55 
Secretary, foul - = Lot 22s Se eee ee 250.00 
Subscription: Veterans, 108th Engineers ~_____________~__ 5.00 
Subscription: National Drainage Congress ________-____--=_ 15.00 
Prizes for) papers-2.4: 8 a ee ee eee 50.00 
Executive committee; traveling expenses __-________-____-~- 67.62 
Program” committee, 1920; printing -22-22_— 2 eee 95.11 
Membership committee, 1920, printing ~-_____-________ 40.60 
Committee on ‘affiliation, 1920 ~22-2_23 222 23a 13.91 
Committee on cooperation ~-L--2o se ee Se eee 27.96 
Local «committee, 1921; posters. 222-2. 2S. ee 55.41 
Miscellaneous 22.5 4d beeen bo ee eee eee 2.00 
Totalexpenditures ‘oo. 2 oe eet ae eee $1729.52 
Lobap-receipts; “Lol see oe nian dln Jo Le SSSS eee 1845.69 
Bank balances, December 31, 1921 ~-.2 Uo 2 S232 eee $ 116.17 
Savings account (réeserwe): fs 5lae se ae ee ee $300 


Liberty * bonds fin... Bee 2 eee. oe ee ee $400 


REPORT OF THE SECRETARY 


Several engineering societies with which we have exchanged ‘‘Pro- 
ceedings’’ in the past have reduced their editions on account of the 
great cost of printing and have therefore reduced the number of their 
“Proceedings” furnished to this Society. It was impossible, therefore, to 
supply all members with all the exchanges, as had been done in former 
years. Notice of this change was sent to members with a request to 
indicate on a printed blank which exchanges they preferred (if any). 
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Comparatively few members asked for exchanges, and several wanted 
only those of two or three societies. This seems to indicate that mem- 
bers in general are not, much interested in this part of the society’s 
activities. Exchanges were arranged with the engineering societies of 
Iowa, Kansas, Michigan, Minnesota and Wisconsin. Our own ‘‘Proceed- 
ings” had to be kept within a small volume owing to high cost of 
printing and limited funds, several papers being omitted. But the 
papers printed were of high class and covered a wide field. Four bulletins 
were issued during the year. 

The second competition of papers resulted in the receipt of six 
papers as below. The first two received prizes of $25 and are printed 


in the ‘‘Proceedings’’: ‘‘Overflow Chambers in Intercepting Sewers;’’ 
“Analysis of the Errors in Chaining;’’ ‘Organization of Drainage Dis- 
tricts;’’ Estimating the Time of Construction of Water Works Pro- 
jects;’’ “‘Oxygen in Sewage Treatment;”’ ‘‘Resurfacing Old Pavements.’’’ 


A summary of the year’s business is shown in the accompanying 
financial statement. The society, being an incorporated body the an- 
nual report of election of officers was filed with the County Recorder 
of Cook County, as required by law, the society being in that county. 

EH. E. R. TRATMAN, Secretary and Treasurer. 


AMENDMENT TO THE CONSTITUTION: AFFLILIATION 


During 1921 there was submitted by the special committee on 
affiliation a proposed amendment to the constitution to provide a course 
of action in the event of any proposition being made for the affiliation or 
amalgamation of the Illinois Society of Engineers with some other 
engineering society. This was sent out for ballot, but although a full 
vote was requested and stamped post cards were furnished, only 130 
ballots were cast. The vote was decisively in favor of the adoption of 
the amendment, there being 115 votes ‘‘for’’ and only 15 ‘‘against.”’ 
To the constitution as printed in the 1920 ‘‘Proceedings’’ there is now 
added the following clause: 

“Article XIII: Whenever in the opinion of the Executive Board 
the objects and aims of the Society can be accomplished better and the 
Society can be of greater service to the engineering profession by be- 
coming affiliated or amalgamated with another engineering society, or 
when a proposition for such affiliation or amalgamation shall be pre- 
sented to the Executive Board signed by not less than twenty active 
members of the Society, then the Board shall print the reasons for 
and the details of the proposed plan and shall submit the same to the 
membership of the Society in the form of a letter ballot. 

If the proposed plan of affiliation or amalgamation shall receive 
an affirmative vote of the majority of the active members of the So- 
ciety then the Board, without further vote, shall enter into an agree- 
ment or contract in accordance with the plan submitted; provided, how- 
ever, that any plan which may be rejected shall not be presented again 
before the next annual meeting. 

The provision of Article XII on amendments to the constitution 
shall not apply to the proposition of affiliation or amalgamation.’”’ 


ANALYSIS OF THE ERRORS IN CHAINING 
BY W. H. RAYNER (Prize Paper) 


The treatment of errors in precise surveying measurements such 
as those made in the U. S. Coast and Geodetic Survey, has been care- 
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ful and thorough. On the other hand, the treatment of errors in 
ordinary surveys has been crude and superficial. Indeed, all 
authors of text-books on surveying, with one or two exceptions, deal 
with the subject in a very superficial manner. This is perhaps, the 
natural consequence of surveying practice in this country where 
speed has been the first, and accuracy the second, consideration in 
most field work. In this paper an attempt is made to apply the © 
theory of errors to the common process of measuring distances in 
ordinary surveying practice to the end that this important work 
may be done with greater satisfaction and intelligence than is now 
the case. For this purpose it will be desirable: 1, to state some of 
the principles of the theory of errors; 2, to discuss the nature of 
errors in chaining; and 8, to apply the theory by the use of an 
example. 

Theory of Errors—Most of these definitions follow other writers 
except in the case of two terms, namely, ‘‘cumulates’’ and ‘‘re- 
mainders,’’ which have been devised for this study. The accuracy 
of field measurements in surveying is affected by five factors: (a) 
cumulates, (b) constant errors, (¢) remainders, (d) accidental er- 
rors, and (e) mistakes. 

(a) Cumulates are differences from true values, which tend to 
affect the magnitude of observed quantities always in the same di- 
rection. The incorrect length of a tape, the effect of slope on taped 
distances, the incorrect value of the stadia constant (F')/(i), are ex- 
amples of cumulates. The distinctive quality of this factor is that 
its effects can always be nearly eliminated by a computation; and 
a measurement which is affected by one or more cumulates is never 
completed until this correction has been made. They are most 
evident in taping. 

(b) Constant errors are differences from true values which are 
always present and, like cumulates, affect the magnitude of observed 
quantities always in the same direction, but whose magnitudes are 
not easily calculated and, therefore, cannot be eliminated by compu- 
tations. These, therefore, are a genuine source of error, and their 
effect is to be eliminated by systematic field methods. The adjust- 
ments of the surveying instruments are good examples of sources 
of constant errors. Thus, if the line of sight is not parallel to the 
axis of the bubble in the level, then we have a condition which always 
affects a reading on the level rod in the same way and the effect of 
which is eliminated by a systematic field method ; that is, by keeping 
the lengths of backsights and foresights equal. 

(c) Remainders. In the elimination of cumulates, two classes 
of small residual errors of unknown amount remain, some of which 
tend to affect the result always in the same direction and others 
are as likely to be positive as negative in their effect. The former 
class 1s called ‘‘remainders’’ and must be dealt with in a manner 
different from other kinds. The latter class affects the result ex- 
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actly as do accidental errors, and is, therefore, treated as such. An 
example of the first class, is the wrong length of tape. This source 
of error is treated, then, first as a cumulate, and the principal part 
of the error removed by a computation. There remains, however, 
a small residual error of unknown amount; and while this error is 
of unknown sign, plus or minus, yet the distinctive fact about it is, 
that it will always, for a given tape, have the same sign and will 
tend to affect the measured length always in the same direction. 
The resulting error is, therefore, called a remainder. 

(d) Accidental errors are differences from true values which 
remain after cumulates and constant errors have been eliminated. 
Since these are permanent and inherent in all measurements, they 
are of great importance and have been the subject of much inves- 
tigation and mathematical treatment, under such titles as Theory of 
Observations, Methods of Least Squares, Adjustment of Observa- 
tions, ete. These errors are subject to three important laws, 
namely: 1, large errors do not occur, or when they do occur the 
observation is rejected ; 2, small errors are more frequent than large 
ones; 8, errors of the same magnitude and of opposite sign are 
equally numerous; that is, an accidental error is as likely to be pos- 
itive as it is to be negative. 

(e) Mistakes are differences from true values which arise from 
carelessness. They are detected only by checking the observations 
and therefore no measurement is completed until it has been checked, 
by a different method if possible. It need not be added that mis- 
takes have no part in a discussion of the theory of errors. 

Formulas.—F rom the theory of the propagation of errors if we, 


Let X= A,+A,+A,+ -—--- A, where A,, A,, etc., are independ- 
ently served quantities; and let e,, e,, e,, - — — — e, represent the 
error in A,, A,, A,;, -—- —— A,; also let e, represent the error in X. 
Then, 
0 8 Se eee (1) 
If x—A, A, (product), then 
ee Oye Avian Gat ent hiee he oo kaos (2) 


NATURE OF ERRORS IN CHAINING 


Sources.—The principal sources of error in taping are well 

known, and may be designated as follows: 

(a) Incorrect length of tape, E, 

(b) Slope of the ground or grade, EH, 

(ec) Inaccurate alinement, E, 

(d) Marking tape lengths, E,, 

(e) Changes in temperature, E, 

(f) Variations in pull, E, 

(g) Sag in tape, Es 

(h) Effect of wind, E, 
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Magnitude of Cumulates.—The value of the cumulates to be 
applied to surveying measurements may be easily determined for 
known conditions, as for example the wrong length of tape, the effect 
of temperature, slope, ete. All text-books give these values and 
they need not be given here. 


Remaining Errors.—After the correction for cumulates have 
been made, there remains one or more of the three classes of errors, 
namely, remainders, constant errors, and accidental errors. For 
example, since true horizontal distances only are desired in taping, 
it will be necessary on sloping ground to remove the cumulate from 
the measured length. And in accurate measurement this will be 
true in case the tape is ‘‘stretched level’’ as well as when it is 
stretched on the ground; for in either case there will be a deviation, 
however small, from the truly horizontal position. After this 
cumulate has been removed, there will remain small accidental er- 
rors E,, whose amount will depend on the accuracy of the deter- 
mination of the cumulate. A similar analysis of the various sources 
of error reveals the fact that wherever there is a cumulative, there 
is also either a remainder or an accidental error. 


Analysis Before Field Work.—I¢t should be stated again that 
this analysis is based on the assumption that the effect of all ecumu- 
lates is removed by the proper computations, and applies, therefore, 
only to the remainders and accidental errors. 

Two types of analysis may be made by the surveyor, the first to 
be made before, and the second after the field work has been com- 
pleted. The purpose of the first is to determine what methods and 
instruments shall be used in the field; the purpose of the second is 
to determine what degree of precision in the field work has been 
attained. A list of the steps to be taken in the first case is given 
below: | 

1. Decide on the degree of accuracy desired, expressed as the 
ratio of the allowable error to the total distance; as one part in a 
thousand or one part in five thousand. 


2. Calculate the total probable error in feet. The allowable 
error assumed in step (1) comprises all the sources of error in chain- 
ing and we must now seek some means of assurance that this allow- 
able error shall not be exceeded. The probable error expresses the 
idea that the odds are even, one to one, that the error contained in 
a given result, will not exceed the value of the probable error. 
Now if we reduce the size of the probable error to one-half the allow- 
able error (assumed in step 1) then the odds become 8 to 1 approx- 
imately that the error contained in the result will not exceed the 
allowable error. These odds (8 tol) are usually considered ade- 
quate and now the actual probable error in feet can be calculated, 
by taking one-half the assumed allowable error in step (1). 

3. Make a table of the sources of error and analyze each as to 
the class or classes of error to which it belongs. 
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4. Estimate the value of, and record value for each item under 
(3). The surveyor now uses his knowledge of the relative import- 
ance of the various sources of error and assigns their values. 

5. Calculate the total effect of the remainders, HE, (by form- 
Pula 1). 

6. Calculate the total effect of the accidental errors, E, (by 
formula 1). 

7. Calculate the total probable error, E, (by formula 1). 

8. If this value E, is too large or too ‘amall, readjust the values 
under (4) accordingly. 

9. Determine the field methods necessary to yield results con- 
sistent with the assumptions under (4). From a knowledge of the 
magnitudes of errors due to various field conditions, the surveyor 
prepares a list of specifications which will be adequate to secure the 
results assumed in step (4). 


APPLICATION OF THE THEORY 


Example.—Let it be supposed that it is desired to measure a 
line with an allowable error of one part in 5000 parts, and that the 
line is approximately one mile long. The analysis would proceed as 
follows: 

1. The allowable error is 1/5000 or 1.0 ft. 

2. The probable error is 1.0/2—0.5 ft. 


3 and 4. 
Accidental 
Sources Cumulates Remainders Errors 
Ft. per 100 ft. Ft. per 100 ft. 
Length of Tape V +.003 ° 
Temperature Vv + .004 
Pull | +.003 
Grade V +.02 
Alinement V +.005 
Marking +.03 
Sag V +,02 
Wind V ' Neglect 


5 B,= +7 (.003? + .0042) 52? = +.25 ft. 
6 EB, = +52 (.0032+.02?+-.005?2-+ .03?-+.02?) = +.29 ft. 
7. . BE, + V.25?-+.29? =-.88 ft. 

8 Revise E, to +.008 and then E,—=+.51 ft. 


9. The errors listed under Remainders, are maximum errors; 
those under Accidental Errors are average errors. It is known 
that the maximum error in a series of observations will be at least 
double the average error and hence in writing the specifications 
which apply to the accidental errors it will be proper to use field 
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conditions, which yield errors approximately double the size lstea 
for the accidental errors. By the use of a knowledge of the magni- 
tude of errors in field work the following specifications may now be 
written : 

(a) The length of the tape must be known within +.003 ft. 

(b) The average temperature of the tape must be determined 
correctly with in +7° F. 

(c) The pull on the tape must not vary from the standard by 
more than 5 lbs. when supported, nor by more than 3 lbs. 
when unsupported. 

(d) The slope must be estimated within +3 per cent. 

(e) Alinement must be estimated correctly within 1.4 ft. 

(f) The pins must be set within +.06 ft. of their true position. 

(2) Wind may be neglected. 

Analysis After Field Work.—It is clear that the analysis given 
above can easily be applied to completed field work, to compute the 
probable error. This is especially desirable in the case of traverses 
which do not close and therefore afford no check on the measured 
distances. 

CONCLUSIONS 

The foregoing analysis, it is believed, warrants the following 
conclusions : 

1. That what are usually considered errors in taping are not 
errors at all, but cumulates to be removed from the measured 
length by computations. 


2. That except for the incorrect length of tape and the ef- 
fect of temperature, all sources of error in taping (after the cumu- 
lates have been applied) are compensative in nature. Hence we 
may expect errors in tape measurements which are treated by this 
method to vary as the square root of the number of ‘tape lengths, 
rather than directly with the distance as is ordinarily assumed. 

3. That the method indicated here provides a treatment for the 
combined effect of all sources of error in chaining which should ena- 
ble the surveyor (a) to plan his work more intelligently, and (b) to 
determine within narrow limits the degree of accuracy, under given 
field conditions, which he has obtained by his field measurements. 


OVERFLOW CHAMBERS FOR INTERCEPTING SEWERS 
BY W.T. McCLENAHAN (Prize Paper) 


Overflow chambers are generally designed to abstract a portion 
of the combined sewage from existing sewers for conveyance by an 
intercepting sewer and treatment or discharge elsewhere. Sewage 
in excess of this predetermined amount is usually allowed to over- 
flow through the old sewer outlets, according to the theory that the 
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sewage so diluted with rain water will create no nuisance. The 
fixing of this amount that is to be intercepted is a very important 
matter. Decisions to be wise must be based on a careful study of 
all the prevailing sanitary conditions, both present and prospective, 
together with an analysis of the cost of all the improvements affected 
and of the aesthetics and other related matters. Hasty decisions or 
eareless studies may lead to costly mistakes. 

As a general rule, the amount to be intercepted is expressed in 
terms of the dry weather flow. Common practice is to intercept 
from 3 to 6 or even 8 times that flow, depending on conditions, and 
there is no reason why even greater ratios than these may not be 
used in special cases. After fixing the ratio, the next step is to 
establish the approximate location, size and grade of the new sewer. 
These features depend, of course, on the nature of the ground, the 
location and elevation of existing structures, especially sewers, and 
the requirements of the treatment plant. They also depend on the 
type and design of the intercepting chambers. Final grades must 
be made to accommodate these structures, also, and the selection of 
the type of intercepting chamber may be determined by the require- 
ments of head available. 

To be really effective in taking off the exact amount of sewage 
which it has been determined to abstract from each and every old 
sewer, the intercepting chambers must be made to fit each particular 
case. Many kinds of intercepting chambers and regulating devices 
have been devised and used, but this discussion will be limited to 
two types believed to be best suited for inserting in existing sewers, 
namely, the leaping weir and the overflow weir. 

The Leaping Weir—lIt is intended here to consider only the | 
simplest form of the leaping weir; namely, a slot cut in the invert 
of the sewer from which a portion of the flow is to be taken. The 
size and shape of this opening concerns us most, but the installation 
itself will also be considered. As a general rule, the slot must be 
set in the peripheral surface of the old sewer, with both upstream 
and downstream lips in the same grade plane. However, instances 
do occur in old sewers where the downstream lips can be set below 
the upstream grade plane. This occurs where the chamber is built 
at or near a drop manhole. For reasons made apparent later, it is 
desirable to keep the lips in the same grade plane. The sewer is 
assumed to be circular, but the designer ought to have little trouble 
in applying the principles here outlined to other shapes of sewers 
and to the special case where the downstream lip is depressed below 
the upstream lips. 

The following solution, although based on inexact assumptions, 
is believed to be reasonably accurate and satisfactory. With any 
kind of intercepting device, some adjustment of the edges or control 
is desirable, for too many assumptions must be made to be too con- 
fident of the setting of the device, and, besides, the conditions in the 
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old sewers change from year to year, so that a new setting may be- 
come imperative later on. 

Consider a sewer whose diameter is D where just the quantity 
of water is flowing which it is desired to intercept. The depth of 
flow at the center is d and the average velocity over the whole flow 
section is V. Although the assumption is inexact (due to retardation 
by friction of the water along the sides of the sewer), let us for sim- 
plicity suppose that all drops of water travel at the same velocity. 
Then (Fig. 1) each drop of water, as it leaves the upper edge of 
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the slot, has two velocities, an initial velocity parallel to the grade 
plane, and a velocity imparted by the acceleration of gravity ; there- 
fore, drops along a line in the surface of the flow parallel to the 
upper edge of the slot as they fall and more forward from the upper 
lip describes a parabolic surface curved downward. The problem 
is to find the line where this parabolic surface cuts the inside surface 
of the sewer. 

The horizontal distance traveled by any drop is expressed by 
the equation 

L—=VT - ---— (1) 

T is the time during which the velocity, V, acts, and lJ is the distance 
travelled. For drops in the top surface, the equation expresses the 
distance travelled from the upstream to the downstream edge of 
the weir and so determines the shape of the weir. Neglecting the 
effect of the sewer grade, we have from the law of falling bodies,— 


2d 
t= Va. (2) 
g 


where d is the vertical distance through which the drop falls. 


V 2d 
Therefore t= V V——— (3) 


g 
At the center of the section dd, at any other point (see 
Fig. 2) ; 
d—d,—R Vers 6. (4) 


x 
Where @ is the angle whose sine is Pe and X is the distance 


that the drop is travelling from the center of the section. Inserting 
this value for d in equation (3) above, we find that,— 
2(d,—R Vers 06 
IES Nae eer ae ae (5) 


g 
Also, X=—R Sine 6 (6) 
The last two equations give the coordinate of projection on the 
horizontal plane of any point in the downstream lip with reference 
to the upstream lip, and the center of the sewer. 


If the slot is to be made from a flat piece of steel cut to shape 
and then bent to the radius of the sewer, it is necessary to change 
the expression for X to one for the are distance X'. This expres- 
sion is,— 

5g) catalan R @ (7) 
180 Ta 
In this expression, X' is the distance to be measured on the flat 
sheet from the axis of the opening. (See Fig. 3.) The 7 distances 
remain the same as before. 
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PLAN OF TYPICAL OVERFLOW WEIR 
Intercepts 12 c.f 8. out ofa foto! capacity of 15.5. 
Velocity in main sewer flowing 2 cts -25 ft-sec. 
Velocity: * ; “aul 100 ftt-Sec. 


Old 54" Brick Sewer 
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PLAN OF TYPICAL LEAPING WEIR 


Intercepts 20.3 c.f. out of a total of 275 cts. 
Velocity in main sewer flowing 20.3 C.18.-10.4 tt-Se. 


ELEVATION - 
Velocity." “ ” — full 18.0 tf-SeC. . LEAPING WEIR 
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In Fig. 6 is shown an intercepting chamber designed along 
the lines here given. It is to be noted that the receiving box beneath 
the slot is smoothly shaped and that the intercepting sewer is 
brought out on a curve so as to cause little disturbance below which 
might interfere with the proper functioning of the weir. It is also 
to be noted that the intercepting sewer must come from beneath the 
old sewer, so that the chamber requires considerable loss of head. 


Another point to be noted is that where flows occur in the old 
sewer in excess of the amount to be intercepted, the velocity in the 
main sewer being greater, a lesser amount of.sewage will be caught 
by the interceptor. If the downstream lip be dropped, the effect 
of this change of velocity in the main sewer becomes more apparent, 
so that at certain flows the sewage stream may jump clear over the 
slot. For this reason slot lips in the same grade plane are generally 
to be preferred. 


The Overflow Weir.—Mr. W. C. Parmley, in a paper in 7'ran. 
Am. Soc. C. E., Vol. 55, p 841, (quoted by Metcalf and Eddy in 
‘‘American Sewage Practice,’’ Vol. 1, p. 607) takes up the design 
of an overflow weir of the free-fall type. Mr. Parmley does not, 
however, go into all details, nor does he apply the equations to a 
submerged weir, which is the kind of weir generally met with in old 
sewers. We will, therefore, discuss several features of the overflow 
weir not covered by Mr. Parmley in his paper. 


(1) Centrifugal Action and Weir Heights—When the velocity 
of the water in the main sewer is high and an attempt is made to 
bend the course into the interceptor by means of a weir or dam, 
the flow section has a tendency to rotate in the channel, with the 
result that the water is piled up against the weir. The surface of 
the water probably takes something of a parabolic shabe, but for 
our purposes let us assume that it remains a plane surface, tipped 
up by the tangential forces. 


In Fig. 4 let 


d= depth of flow 
v = average velocity in flow section 
= weight of water in unit length 


g = gravity 
R= radius curvature of channel 
To find :— 


M =the distance the outpoint of the flow section raises 
above the level position. 


The section is acted upon by three forces :— 


Ww 
(1) A vertical force due to gravity — 
g 
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(2) A tangential force which, by mechanics, we find is 
(w V? 

equal to —_— — 
poe’ 


(8) Supporting force contributed by the shell of the sewer. 
The last force is always the resultant of the other two and does 
not interest us here. 


Rotation equilibrium will be established when 


2 
—_— xa => — aus 2G 8 (8) 
g gaye is 
Where a and b are the moment arms of the two forces applied as if 
at the center of gravity of the section, 


Vie-b 
Then, a= (9) 
R 
and, 
Xe 
b= ———_ (10) 
VVIE RF 


(X, is the distance from the center of sewer to the center of 
gravity. ) 


The angle through which the section rotates is found from 
the equation,— 


R 
Cos G@ = ————— (11) 
VVipR? 
Half the are of wetter perimeter is 6 which is expressed by 
6 R-d 
Cos — (12) 
R 
Then Angle B= a+é (13) 
And M = R-d-R cos B (14) 


With very low velocities the effect of the tangential forces is less 
apparent, but for high velocities and an abrupt change of direction, 
the effect may be such as to render all other computations of little 
value. It should be noted that at the beginning the velocity along 
the weir is that of the old sewer, while at the end of the weir it is 
that of the intercepting sewer, so that the water raises a different 
amount at the two ends. 


(2) Effect of Changing Velocity on Weir Length.—Mr. Parm- 
ley gives the length of the weir as 
Ta=Vst 
The velocity at the beginning and end of overflow is not the same, 
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as pointed out in the paragraph above. The change in velocity 
is probably not according to a straight line equation, but for prac- 
tical purposes the average velocity between the two ends may be 
taken for V and used in the equation. 


(3) The Finding of W.—It is a pity that Mr. Parmley’s equa- 
tion for the time of discharge has never been integrated, inasmuch 
as the approximate formula introduces some troubles. For in- 
‘stance, what is the proper method of arriving at the width, W? It 
is apparent that when a sewer is flowing full a straight change in 
the depth of flow over the weir affects the rate of discharge much 
more than it affects the actual discharge as represented by a sma!l 
area at the top, whereas, for a sewer flowing half-full a slight 
change in the depth of flow affects the actual amount of discharge 
much more than it affects the rate. A little thought will show that 
an average W arrived at by dividing the area of discharge by the 
depth gives a constant discharge for each unit of depth, and that 
the time for lowering the water surface a given amount when so 
computed will be less than it would be if determined by an accurate 
equation. However, no better short method for solving this prob- 
lem has been found, and, so, since the accuracy of some of the 
assumptions may be somewhat in error anyway, the approximate 
solution is generally used by us. Nevertheless, the limitations of 
the formula should be kept clearly in mind. 


(4) The Submerged Weir.—Most overflow weirs inserted in old 
sewers are submerged when the sewer is flowing full. The formula 
for time for overflow as written by Mr. Parmley will not then apply. 
It is possible, however, by use of Herschel’s coefficient for submerged 
weirs to so modify the expression for time that it will apply. So 
written, the expression becomes,— 


1 
ee eee (15) 


1.67 
Nee oy NY 


Let us assume a sewer of diameter D to be flowing with a head 

y, on the weir at the beginning and y, at the end of the overflow. 
Assume, also, that the overflow sewer, after having had a portion of 
the flow removed through the interceptor, backs the water up over 
the weir to a depth of y,. Then the expressions 

yi Y?2 : ht ; 

— and — will correspond to — in Herschel’s tables. 

as Ys 


From these expressions, values for n, and n, can be read from 
the tables and substituted in formula (15). Otherwise, the compu- 
tation for the length of weir is the same as for a weir with a free fall. 
The accompanying table of Herschel’s coefficients is taken from 
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Hughes & Safford’s book on ‘‘ Hydraulics.’’ From the above dis- 
cussion of the overflow weir, it is apparent that a good many factors 
enter into the computations for length. It is also apparent that it is 
desirable to make the weir adjustable for height. Fig. 6 shows an 
overflow chamber which is being built according to the ideas here 
put forward. 


COEFFICIENT 0, HERSCHEL’S SUBMERGED WEIR FORMULA 


Ht | | 

| 1 eae Ballad Se alk6 7 8 8 9 
h | | 
v.0 | 1.000 | 1.004 | 1.006 | 1.006 | 1.007 | 1.007 | 1.007 | 1.006 | 1.006 | 1.005 
0.1 | 1.005 | 1.003 | 1.002 | 1.000 } 0.998 | 0.996 | 0.994 | 0.992 | 0.989 | 0.987 


0.2 | 0.985 | 0.982 | 0.980 | 0.977 | 0.975 | 0.972 | 0.970 | 0.967 | 0.964 | 0.961 
0.3 | 0.959 | 0.956 | 0.953 | 0.950 | 0.947 | 0.944 | 0. 941 | 0.938 | 0.935 | 0.932 
0.4 0.929 | 0.926 | 0.922 | 0.919 | 0.915 | 0.912 | 0. on 0.904 | 0.900 | 0.986 


0.5 0.892 | 0.888 | 0.884 | 0.880 | 0.875 | 0.871 | 0.866 | 0.861 | 0.856 | 0.851 
0.6 | 0.846 | 0.841 | 0.836 | 0.830 | 0.824 | 0.818 | 0.813 | 0.806 | 0.800 | 0.794 
0.7 0.787 | 0.780 | 0.773 | 0.766 | 0.758 | 0.750 | 0. 742 | 0.732 | 0.723 | 0.714 
0.669 | 0.656 | 0.644 | 0.631 0.618 | 0.604 | 0.590 


0.8 0.703 | 0.692 | 0.681 


0.9 | 0.574 0.557 | 0.539 0.402 | 0.352 | 0.275 


0.520 0.498 | 0.471 | 0.441 


Conclusion.—In conclusion, it may be said that where the sewer 
orades are light, with consequent low velocities, where the quantity 
taken off by the interceptor is quite large and where the head sac- 
rificed in the interceptor must be kept at a minimum, the overflow 
weir will be found most suitable. On the other hand, where the old 
sewer is on a steep grade with consequent high velocities, where the 
requirements of head lost are not important, and where the new 
sewer is small, the leaping weir is often best suited. Both types 
are good and have their places for best service and it is the duty 
of the engineer to select the best weir for each and every ease. 


SANITARY DISTRICTS 
BY PAUL HANSEN 


This symposium is in the nature of an experience meeting on 
organizing, financing, installing and operating sewage disposal 
projects with special reference to the device originated in Illinois 
and known as the Sanitary district. There are a number of well 
known difficulties in the way of the successful inception and 
maintenance of sewage disposal undertakings. The first and 
fundamental difficulty in the majority of cases is the lack of inter- 
est on the part of the public producing the sewage. 

As ordinarily built, sewerage systems carry the sewage beyond 
the immediate confines of the community and discharge it into 
the most available water-course. Sometimes these water-courses 
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are so small that a serious nuisance is created, but the sufferers 
from such a nuisance are usually outside the town and comprise 
farmers whose land borders or lies across the stream. Occasion- 
ally, however, another community or an industry is the sufferer 
and quite frequently there is complaint among amateur fisher- 
men on account of the destruction of fish life. 


Unless these various injured parties can prove in court that 
they suffer damages somewhere near as great as the cost of sewage 
treatment works, it is not probable that anything will be done 
in the matter, even when the offending municipality recognizes its 
moral obligation to cease dumping filth onto others. In some 
instances the polluted portion of the stream receiving sewage may 
pass through the city itself, in which case the public is more 
friendly to improved sewage disposal. But even this is more 
apt to lead to prolongation of the outfall sewer, which merely 
transfers the nuisance from under their own noses to a position 
more directly under the noses of their neighbors. 


Some states have effective laws giving state departments of 
health, or other bodies, power to enforce the installation of sewage 
treatment works. That in Pennsylvania gives the State Com- 
missioner of Health, power to prevent any extension of a sewerage 
system until treatment works are built. That in Ohio impowers 
the State Department of Health to order the installation of treat- 
ment works and without submitting the matter to the vote of the 
people. But even these rather drastic laws have their limitations, 
because after the works are built there may be no funds available 
for proper operation, or the city may not make suitable provision. 
In other words, there is lacking some agency with taxing power 
and executive and administrative functions to build, extend, op- 
erate and maintain works for the collection and final disposal of 
sewage. 

In [lhnois, present laws do not provide adequate means for com- 
pelling municipalities to install sewage treatment works. About 
the only way of enforcing present laws, giving state agencies 
authority over sewage disposal, is by securing court decision en- 
joining the use of sewers until treatment works are installed. This 
method is so drastic that its application would defeat the objects 
of sanitation, which the law is supposed to encourage. This 
throws the whole matter back upon regulation through private 
damage suits, through which injured parties may seek to recover 
damages or have the nuisance abated. The attitude of state 
bodies may, however, have an important influence on the outcome 
of these damage suits. 

Once an Illinois community is committed to the policy of in- 
stalling sewage treatment works as a result of real or threatened 
damage suits, or through more altruistic motives, the so-called sani- 
tary district laws afford a very good means for financing, construc: 
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tion and taking care of maintenance and operation. The first of 
these laws, that for the Chicago Sanitary District, was a piece of 
spceial legislation enacted in 1889 to enable the city of Chicago 
and neighboring towns to divert sewage from Lake Michigan, 
where it was polluting public water supplies and causing thousands 
of deaths and tens of thousands of cases of sickness annually. 


The District built a drainage canal from Lake Michigan to 
the Illinois River valley and arranged for the diversion of lake 
water in amounts that it was believed would dilute the sewage 
from the District. Unfortunately the polluting power of indus- 
trial sewage was not fully reckoned with and the Federal Govern- 
ment refused to permit the diversion of sufficient quantities of 
diluting water from Lake Michigan. Until recently the Chicago 
Sanitary District was not disposed to make up for the deficiency 
of diluting water by installing treatment plants, but now a pro- 
gram is being worked out for the successive installation of such 
works, that within a reasonable time should relieve objectionable 
pollution in the Desplaines and Illinois rivers. 


The maintenance problems of the District have always been 
well taken care of both financially and with reference to operation, 
barring minor mismanagement through politics from time to time. 

After the Chicago Sanitary District law, including various 
amendments and extensions, had demonstrated its practicability 
and had been pretty thoroughly tested out legally, the North Shore 
communities recognized the advantages of a similar law for hand- 
ling their sewage disposal problems jointly. As a result, a second 
sanitary district law was passed in 1911, having special reference 
to the problem of this group of communities. 


In 1914 the city of Decatur was confronted with the necessity 
of treating its sewage and raising funds for the purpose. The 
problem of taking in other communities or surrounding territory 
was not particularly pertinent, but the device of a sanitary district 
did have considerable merit in the matter of raising funds beyond 
the limits prescribed by state law for municipalities. Accordingly, 
at the instance of Decatur, and largely through the individual 
efforts of Judge James S. Baldwin, a third sanitary district law was 
passed by the legislature, modeled closely on the two previous laws, 
but made applicable to all incorporated places in the state. De- 
eatur took advantage of the new law passed in 1917; since then, 
Bloomington, Champaign, Urbana, El Paso and Downers Grove 
have taken advantage of it and other cities are contemplating its 
use. 


Though perhaps not ideal in conception and operation, the 
sanitary districts, as developed in Illinois, seem to constitute the 
most generally applicable and workable legal arrangements thus 
far devised for governing, financing, construction and maintain- 
ing works for the collection and final disposal of municipal sewage. 
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There seem to be no good reasons why the functions of sanitary 
districts might not be extended to cover water supply and even 
parkways, as in the case of the newly organized Metropolitan Dis- 
trict Commission of Boston and vicinity. There are, of course, 
other districts throughout the country more or less successfully 
organized to carry out and maintain water supply and sewage dis- 
posal projects, but these are nearly all special in nature and not 
susceptible to such wide applicability, as is the latest of sanitary 
district laws in Illinois. Among others besides the Metropolitan 
Commission are :- 

The New Orleans Water and Sewerage Board, a purely local 
organization, designed to give continuity and efficiency to water 
and sewerage undertakings which in the case of this city are un- 
usually important and difficult undertakings. The Syracuse in- 
tercepting board, also purely local. The Fitchburg sewage dis- 
posal commission. The Washington suburban district of Mary- 
land. The Indianapolis sewerage district. Sanitary districts in 
Indiana, somewhat similar in organization and power to the Illi- 
nois sanitary districts, but with authority extended to cover the 
collection and disposal of garbage. The Joint Meeting of the in- 
habitants of the city of Plainfield, the borough of North Plainfield 
and the borough of Dunellen. The Passaic Valley sewerage dis- 
trict. The Miami conservancy district for flood prevention. The 
-Milwaukee sewerage commission. The Board of Water Supply of 
New York City. 


SANITARY DISTRICTS IN ILLINOIS 
BY HARRY F. FERGUSON 


There are three laws now in force in Illinois regulating the 
formation and operation of sanitary districts, primarily for the 
disposal of sewage and drainage from built-up areas. Two of these 
laws are for special sanitary districts ; one controls the Sanitary Dis- 
trict of Chicago and the other the North Shore Sanitary District, 
which district takes in an area from the northern boundary of the 
Sanitary District of Chicago to the Wisconsin line. The third law, 
passed in 1917, has general application within the State. The es- 
sential features of the sanitary district law of 1917 are as follows: 

(1) Contiguous territory containing one or more cities, villages, 
or towns, or part of one or more cities, villages, or towns so situated 
that a common outlet sewer and treatment plan will conduce to the 
preservation of public health may be incorporated as a sanitary dis- 
trict. No territory which is located more than three miles from a city, 
town, or village can be included in a district. 

(2) One hundred voters resident in a proposed district may peti- 
tion the county judge of the county in which the major portion of the 
Proposed district is located to submit the question of formation of a 
district to the voters. The petition must describe definitely the 
boundaries of the proposed district. 


HY 
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(3) Upon receiving petition the county judge shall select two cir- 
cuit judges of the circuit court embracing the proposed district or major 
part thereof, and the three judges form a board to consider the boundaries. 

(4) The county judge shall give due public notice of a proposed 
meeting of the board of three judges to consider the boundaries of 
the proposed district, at which meeting any person resident in the pro- 
posed district can be heard relative to boundaries (but not relative to 
the general advisability of such a district). 

(5) Decision of two of the three judges relative to the boundaries 
is conclusive and not subject to review. 

(6) After fixing the boundaries the county judge shall submit 
the question of the formation of a district at an election to be held 
within 60 days. of the order of the board of three judges fixing the 
boundaries Public notice and description must be given. 

(7) If majority vote favors district then district shall be deemed 
organized. 

(8) Within 20 days of election, approving formation of district, 
the county judge shall appoint three trustees to serve one, two, and 
three years respectively. Each year the county judge shall appoint 
one trustee to fill the vacancy of the retiring trustee, and the county 
judge shall make appointments at any time to fill vacancies caused 
by death or otherwise. 

(9) Not more than two trustees may be resident of any one city, 
village or town if more than one city, village, or town or parts thereof 
are included in the district. 

(10) The trustees shall elect one member as president and one 
member as clerk, and have right to select treasurer, engineer and at- 
torney and fix salary of all employees of the district. The trustees shall 
not receive more than $100 per year. 

(11) Ordinances imposing penalty or making appropriation must 
be published. 

- (12) Trustees have power to provide for disposal of sewage and 
drainage including treatment of sewage from area within district, and 
to preserve water supplies used by inhabitants of the district, but do 
not have power to operate waterworks. 

(13) A sanitary district can acquire land, personal property, and 
right-of-way for sewer outlets and shall have right to condemn and 
acquire. property for just compensation. 

(14) A district can borrow money and issue bonds up to 5% of 
value of taxable property as determined at the last assessment for 
State and county taxes. 

(15) Bond issues must be approved at a general election and the 
trustees shall appoint judges and clerks of such election. 

(16) An annual tax shall be provided to pay off any bonds in an- 
nual installments of not more than 20 years, and the interest on such 
bonds. Other taxes can be levied by the trustees for corporate pur- 
poses up to half of one per cent of the value of taxable property. A 
like sum in addition can be raised by tax levy if approved by majority 
vote at an election. 

(17) Work exceeding $500 shall be let by contract to lowest bid- 
der. 

(18) A sanitary district may permit, upon suitable terms, terri- 
tery outside of district to drain into district channels or drains, and 
may contract for use of ditch or channel of any other sanitary district. 


(19) A sanitary district can exercise sanitary control of public 
water supplies in the district and over territory included within a 
radius of fifteen miles from the intake of any such water supply. 

Advantages and Disadvantages of Sanitary Districts.—There 
are many advantages to be gained at many places by the creation of 
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sanitary districts in accordance with the 1917 law, and sanitary 
districts already formed have made possible big improvements in 
the opportunities for properly handling certain sewerage projects. 
There are some disadvantages, but whenever a sanitary district 
seems at all advisable the disadvantages are generally of a minor 
character and more than offset by the advantages to be gained. The 
advantages of the sanitary district law may be enumerated as fol- 
lows: 

(1) Permits the establishment of new or improved sewer out- 
lets and treatment plants to serve area in a natural drainage district 
regardless of artificial corporate boundaries of cities, villages, or 
towns. This important advantage will probably be appreciated 
more by engineers than by any other group of men, as it conforms 
to good engineering, but good engineering is good business and 
economy, and it should be appreciated by all citizens. 

(2) Permits construction of intercepting sewers and treatment 
plants to serve system or systems of sewers already installed, but 
in need of improvement. This advantage is somewhat similar to the 
one given above, but relates especially to those cities that have in- 
stalled systems piecemeal, and are confronted with the necessity of 
better sewerage facilities and sewage disposal. 

' (8) Provides means for financing needed intercepting and 
main sewers and treatment plants regardless of bonded indebtedness 
of any city, village, or town in the district. This is an important 
advantage for the public desire for more adequate sewerage facilities 
and cleaner streams often could not be carried out heretofore be- 
cause of lack of lawful means of financing such improvements. 

(4) Provides means of financing operation of treatment plants 
and main sewers and, therefore, should insure better operation. 
Many sewage-treatment plants have been installed which have never 
been properly operated to give the purification of which they were 
capable because of lack of maintenance funds. 

(5) Provides reasonably fair distribution of cost of such im- 
provements. 

(6) Increases likelihood of competent persons being in ad- 
ministrative charge of such work and lessens likelihood of change 
in personnel responsible for disposal of sewage and maintenance of 
treatments plants, thus conforming to good engineering and good 
business and involving less politics of objectionable and costly 
character. 

(7) Provides effective means for sanitary control of public 
water supplies obtained from surface courses in districts. This 
power might better be invested in the municipalities owning or us- 
ing the supplies, but in the absence of such effective power by mu- 
nicipalities, it is beneficial to have some interested organization 
have such power. 

Disadvantages of a sanitary district are as follows: 
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(1) A sanitary district is not entirely suitable for a complete 
sewerage project, including lateral sewers, especially where costly 
outlet sewer and treatment plans are required, because a bond issue 
of five per cent of the assessed valuation is not adequate. It is not 
advisable to attempt to install a complete sewer system, including 
laterals, under the sanitary district law for this financial reason. 
There is also some question whether or not the law authorizes the 
installation of lateral sewers in this manner. 


(2) The creation of a sanitary district to handle only outlet 
sewers and treatment plant results in two or more separate corporate 
bodies, having certain (though not overlapping) jurisdiction over 
parts of sewerage installations and may increase slightly the over- 
head cost of total sewerage work because of a division of the work 
between two separate administrative bodies and two engineers. 
This disadvantage is negligible compared to the advantages of hav- 
ing a sanitary district if two or more cities, villages, or towns, or 4 
single city, village, or town and adjoining territory are involved, 
and a common sewer outlet and treatment plans are possible. If 
only a single city, village, or town and little or no outlying territory 
will comprise a proposed district, this disadvantage will be import- 
ant or non-important, dependent upon the size and population of 
the district and magnitude of the proposed installation and whether 
or not the municipality can otherwise finance the construction and 
satisfactory maintenance of the necessary outlet sewer and treat- 
ment plant. . 


(3) The control of property connections to sewers will not 
generally come under the district trustees, who are responsible for 
the operation of the treatment plant and size of outlet sewers. 
This condition would be a disadvantage only if municipal officials 
did not properly regulate the use of sewers, installed for sanitary 
drainage only, so as to prevent excess flow to the treatment plant 
and possibly objectionable industrial wastes to enter the collecting 
system. 

Since the passage of the law in 1917, there have been five san- 
itary districts formed under that law. Four of these districts were 
formed to provide intercepting and main outlet sewers and treat- 
ment plants, and one for a complete sanitary sewer system. Infor- 
mation relative to these districts is given herewith: 

Bloomington: Intercepting sewers; overflows for storm water; treat- 
ment plant. Trustees: J. W. Harper, prest.; F. D. Barber, v.-pres.; J. J. 
Condon, clerk. Engineers, Taylor & Woltman. Consulting engineer, Chas. 
Brossman. Attorney, R. F. Dunn. 

Decatur: Intercepting sewers and treatment plants. Trustees: W. C. 
Field, pres.; W. M. Wood, v.-pres.; P. J. Millikin, clerk. Engineers, P. T. 
Hicks, P. T. Oetzel. Consulting engineers, Pearse, Greeley & Hansen. At- 
torneys, McMillan & McMillan. 

Downers Grove: Sewage treatment plant. Trustees: Wm. Bender, 
pres.; D. H. Jenkins, v.-pres.; B. E. Blazinski, clerk. Engineer, E. D. Otto. 
Consulting engineers, Pearse, Greeley & Hansen. Attorney, G. H. Bundge. 

El Paso: Sanitary sewer system and treatment plant. Trustees: 
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Arthur Henning, pres.; J. R. McKinney, v.-pres.; John Schofield, clerk. 
Engineers, Holbrook, Warren & Andrew. Attorney, H. H. Baker. 
Urbana-Champaign: Intercepting sewers and treatment plant. Trus- 
tees: P. W. Wright, pres.; J. C. Dodds, v.-pres.; G. H. Radebaugh, clerk. 
Engineers, Pearse, Greeley & Hansen. Attorney, W. G. Spurgin. 


Bloomington Downers Urbana- 

and Normal Decatur Grove Hl Paso Champaign 
Area, sq.mi.____-~- 8.3 33 5.6 Ze 5.7* 
Population, 1920_- 33,868 43,818 3,543 1,638 26,117 
Nea Se ds ies Sean 1919 1917 1921 1919 1921 
Petition to Judge| Aug, 25 July 2 March 14, July 14 Oct. 25 
Boundary Appvd.- Sept. 20 July 31 | April18 | Aug.6 March 26 
Mrection. ...—..-- Nov. 4 Aug. 1 May 14 Sept. 2 May 24 
Trustees Apntd.__}| Nov. 10 Sept. 8 May 16 Sept. 15 June 10 
Moves fF Or_._.__-.- 2,368 1,624 274 109 443 
Votes Against-_--_-. 404 164 35 20 370 
Bonds Authorized| ------ $860,000 | $75,000 $43,000 None 
Pema teSieg... |) 1) onan = 200,00 75,000 10, 000 se Pees 
Taxes, 1920... SDD OUOET ane eee ore Lan eae, BS OO0UG lure tina 
Taxes, 19210....-- 60,000 217,506 6,750 3,000 $25,000 


*Corporate area of the two cities. 


THE DECATUR SANITARY DISTRICT 
BY W.C. FIELD 
President, Decatur Sanitary District ' 


An act to create the Sanitary District and to provide for sew- 
age disposal was passed by the State legislature June 22, 1917, pri- 
marily to relieve the sewage disposal situation in Decatur, which 
was rapidly becoming a menace to this city and adjacent territory, 
as well as many miles along the banks of the Sangamon River be- 
low the sewer outlets. The State Board of Health was insisting 
that radical changes be made from the method then in use of 
dumping the city sewage into the river without treatment. 

An election resulted in the organization on Aug. 28, 1917, of 
the Sanitary District of Decatur, 33 square miles in area and in- 
cluding the city. As provided by law the county judge appointed 
three individuals to serve as the board of trustees, which was or- 
ganized by the election of a president, vice-president, clerk and 
treasurer. An attorney was employed and all preliminary ordi- 
nances, rules and regulations were passed. 

The Sanitary District is a separate municipal organization 
and possesses the fundamental powers of a municipality, such as 
the power to tax, issue bonds, contract, condemn property and po- 
lice and govern the property and territory of the district. The 
right to issue bonds, which has been exercised by this board is made 
possible upon a majority of the electors voting in favor of such 
an issue. The entire indebtedness of the district, however, must 
not exceed five per cent of the valuation of the taxable property. 
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The Board may levy and collect taxes aside from that which is 
necessary to pay off the bonded indebtedness, not to exceed 0.3 per 
cent of the value of the taxable property, but an additional tax 
may be levied when authorized by the voters of the district at an 
election. The taxes are levied, certified, collected and enforced in 
the same manner and by the same officers. as the state and county 
taxes. 

The Board of Trustees meets twice each month, and special 
meetings are called to dispose of emergency matters. The resident 
engineers and attorneys for the Board attend all meetings. The 
Board of three is not so large as to be unwieldy, and matters of 
importance are thrown open for general and informal discussion 
among the members. All actions of the Board are by motion, 
resolution or ordinance. 


The members of the Board are all active business men, whose 
time is given as a public duty to the community, the salary be- 
ing $100 per annum. Politics and favoritism have no influence in 
the deliberations or conclusions. The business of the district is 
conducted as carefully and economically as that of the private 
companies directed by members of the Board. No excuse for be- 
ing absent from a meeting is acceptable unless such member is 
sick or out of the city. Of the three members, Mr. Wood is presi- 
dent of the Decatur Bridge Co., Mr. Millikin is at the head of the 
Union Iron Works, and the speaker’s business has made him vitally 
interested in sanitation matters. 


Since the Board was in possession of much available informa- 
tion obtained by the city council during its investigations and ex- 
periments with various methods of sewage disposal, it was deemed 
best to confine its efforts to investigating what were considered. by 
leading engineers as the most practical methods of sewage dis- 
posal; namely, the activated sludge method and the Imhoff tanks 
and sprinkling filters; the first on account of its comparative free- 
dom from odors; the latter on account of its simplicity and economy 
in operating. The Board visited Milwaukee, Wis., and Champaign, 
Ill., where experimental plants of the activated sludge type were in 
operation, and also secured information from other cities using 
this method. It also visited the Imhoff tank and sprinkling filter 
plants in operation at Columbus, O.; Rochester, N. Y.; Baltimore, 
Md.; and Plainfield, N. J.; also the plants under construction at 
Chicago and Philadelphia. As a result the Board concluded to 
build an Imhoff tank and sprinkling filter plant to cost not less 
than $500,000. 

In building the intercepting sewer, subsidence has been one 
of the important problems. Investigation disclosed that some of 
Decatur’s streets located above the point where coal has been re- 
moved show settlement of from 12 to 18 inches. About a mile, or 
one-third of our intercepting sewer is subject to this condition and 
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may yet give trouble. The balance of the sewer, as well as the 
site of a treatment plant, is being protected by acquiring the coal 
rights underneath and for more than 100 ft. distant. 

Another important power of the board of trustees of such a dis- 
trict is to prevent the pollution of any water from which a water 
supply may be obtained for any city, town or village within the dis- 
trict. Our Board is now confronted with this duty, as the water 
supply for Decatur, of some 50,000 people, is derived from a lake 
14 miles long and from one to two miles wide, made possible by 
the building of a dam across the Sangamon River. This lake has 
been very popular in the city and surrounding territory, as a 
source of pleasure and recreation. On the other hand, duty and 
the sanitary engineers recommend very stringent regulations in 
regard to the use of the lake and shore line for fishing, boating, 
hunting, and bathing, and the watershed territory adjacent there- 
to. It will be the duty of the trustees to follow the mandate of 
their own judgment and that of sanitary engineers relative to these 
regulations. 

Engineering matters and sanitary problems have been by far 
the greatest in importance. We believe ourselves fortunate in hav- 
ing the able assistance of Pearse, Greeley and Hansen, engineers of 
Chicago,—and_ particularly the services of Mr. Greeley, presi- 
dent of this society, as the active consulting engineer for the en- 
tire project. Our resident engineers are Mr. Hicks and Mr. Oetsel. 


SANGAMON RIVER DAM AT DECATUR, ILLINOIS 
BY J. ALBERT HOLMES* 


The city of Decatur, Ill., is increasing its water supply by 
providing for the storage of about eight billion gallons. The source 
of supply is the Sangamon River, with a watershed above the dam 
of 862 square miles. The 1920 census gives the population of the 
city as 43,818. The present water consumption amounts to about 
5,000,000 gallons per day, or 114 gallons per capita. In addition, 
from 414 to 5 million gallons per day in the winter and 7 to 71% 
nillion gallons in the summer are pumped by the Staley Company, 
manufacturer of starch and glucose. 

The city has a pumping station and filter plant on the river 
bank just above the old dam, and water is lifted by two 10-inch 
centrifugal pumps of 11 million gallons capacity, to the settling 
basin of the filter plant, from which it flows by gravity back to the 
station pumps, which then force it into distributing mains under 
80-lb. pressure. For fire service the pressure is increased to 120 lb. 

The new dam is located about 1300 ft. upstream from the old 
one and adjacent to the settling and clear water basins of the filter 


*Chief Engineer: Pearse, Greeley & Hansen, Chicago. 
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plant. Construction was begun in June, 1920. Excavation of 
puddle trenches and the driving of cut-off sheeting under the north 
embankment was followed by excavation from borrow pits for fill, 
first in the north approach to the county bridge and then the north 
embankment. 

The major part of the earth was excavated by steam shovel and 
transported in drop-bottom wagons. ‘To make the wet excavation 
for the spillway in the bottom land south of the river, a dragline 
was used. A hopper was erected in front of the mast, into which 
material was dumped and distributed by means of chutes and with 
the aid of water. In the south embankment, the puddle core was 
formed between earth dykes. The puddle in the north embankment 
was placed by sluicing from the enclosing dykes until the trench was 
filled and the original ground blanketed. Above this the material 
was dumped in layers from wagons and wet with a hose. The upper 
portion of the south embankment was placed in the same manner. 
The material is very compact in the embankments, and proved to be 
quite impervious under the heads to which it was subjected by the 
pools. 

The total length of the dam is 1770 ft., with a timber and steel 
cut-off for 1557 ft. At the ends, under a portion of each embank- 
ment, Wakefield timber sheeting was used. Under the spillway and 
where the sand layer is thick, and also where driving was difficult 
in gravel, steel arch-web Lackawanna sheeting was used, 14 x 3 in., 
weighing 40.83 lb. per lineal foot. This was about 40 ft. long and 
was driven by jetting with a 2-in. nozzle at 75 lb. pressure. 


The raising of the county bridge 15 ft. involved the building 
of new abutments and wing walls. A problem was presented in the 
construction of the abutments, which were to be increased in height 
from 29 ft. to 44 ft. Investigation of the front row of piles indi- 
cated a load of about 27 tons per pile, assuming 2 tons per square 
foot for the ground. The piles were short, and in the north abut- 
ment did not reach hardpan. The new work would increase the 
loading on these piles. To increase the stability of the abutments 
and wing walls, batter piles were driven under the front of the 
wings and 36-ft. piles, reaching to hardpan, were used under the 
north wing next the abutment, the new concrete of the wings and 
backing of both abutments being tied together with steel through 
the old work and above it at the corners. 


Relieving platforms were adopted to relieve the pressure im- 
posed by the new work on the 30-ft. section of abutment that in- 
cluded the old wall and piling at both ends of the bridge. A timber 
platform on piles, carrying a portion of the fill just back of the 
wall, reduces the pressure on the wall about one-half when placed 
at half height of wall. In this case the platform is slightly below 
half height and two feet lower than full reservoir, the object being 
to keep it submerged to preserve the timber. The use of the plat- 
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forms moves the resultant of pressures from 2 in. outside to 15 in. 
inside the middle third and reduces the toe pressure from 11,700 lb. 
to 9400 lb. ; it changes an uplift of 300 Ib. at the heel to a downward 
pressure of 2000 lb. The loading on the front row of piles is re- 
duced from 31 to 22 tons per pile, this latter weight being less than 
that imposed by the old wall and fill—27 tons. 

After unwatering the cofferdams, bearing piles and cut-off 
sheeting were driven and the bottom prepared to receive the 
concrete. The apron and spillway base was placed in alternate 
blocks, using side forms only. The spillway was placed in 18-ft. 
sections within a steel form. 


High water flooded the coffer on Nov. 21, 1921, and enforced a 
ten-day delay. At this time all the apron and spillway foundations 
were in place and only three sections of spillway remained to be 
placed. When the flood had dropped sufficiently, the cofferdam was 
quickly unwatered. The last section of spillway was placed Dec. 
6, 1921, and water admitted to the coffer Dec. 10. While work was 
being carried on in the north cofferdam, the river flow passed around 
the south end in a channel partly excavated by the dragline. Two 
sections of spillway were left out above the elevation 592, in that 
portion built in the north cofferdam, for passing the river after the 
closure of the south cofferdam. 


At the north end of the dam are located two 9 x 14-ft. structural 
steel flood gates with sills at elevation 600.33, and below is a 4 x 4-ft. 
sluice gate with sill at 595. In the adjacent abutment is located the 
inlet chamber, from which the water passes to the pumping station. 
So long as the old dam remains in place, a depth of not less than 
7.5 ft. of water will be maintained over the apron of the new dam. 
A fish-ladder is provided at the south end of the spillway. 


The water slopes of the north and south embankments are 
paved with 4 in. of concrete, laid in alternate 10-ft. squares. This 
slab is supported against sliding by a 20-in. toe wall 4 ft. high and 
is underdrained by a system of gravel-filled trenches with frequent 
outlets at the base of the slope, over the top of the toe wall. 

The work is being done under a ecost-plus contract, in which 
the base price is $700,000, and the contractor’s fee is 10 per cent. 
To this is added a lump sum of $20,000 for plant charges, to cover 
the use, rental and depreciation of machinery, tools and equipment. 
There is an upset or maximum price of $975,000, and a provision for 
adjusting the base price to the quantities actually placed at the unit 
prices bid, provided no changes have been made that would affect 
these prices. 

It is provided that if the actual net cost of the work, when 
completed, should exceed the base value, the contractor shall be 
paid as his fee the sum of 10 per cent of the base value, with a de- 
duction from this 10 per cent of 20 per cent of the amount or cost in 
excess of the base value, but provided that the total deduction shall 
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not exceed 50 per cent of the 10 per cent. Also, if the actual net 
cost of the work when completed shall be less than the base value, 
the contractor will be paid as his fee the sum of 10 per cent of the 
base value, with an addition thereto of 20 per cent of the difference 
between the actual net cost and the base value. The contractors are 
L. N. Cope & Son, of Decatur, Ill. The consulting engineers are 
Pearse, Greeley & Hansen, of Chicago, for whom the writer is chief 
engineer. 


STORM WATER RUNOFF IN CITIES 
BY CHAS. B. BURDICK 


Computation of storm water runoff in the design of sewers 
and drains for cities is one of the engineering problems distinctly 
empirical in its nature. Unlike problems in statics, the solution 
is not mathematical. Results approximately correct are all that 
can be expected. The line of reasoning must connect effects in 
known eases, through causes, to effects in unknown eases. The 
great variations in runoff rates is shown clearly by curves prepared 
by this writer. Thus storm sewers in Baltimore appear to require 
about ten times the capacity deemed to be sufficient at Gary, Ind., 
with other cities of the middle and eastern states generally inter- 
mediate between these extremes. Such curves are still quite use- 
ful.in the application of the Rational Formula to sewer design, for 
an approximation of the runoff must precede a calculation of the 
time of concentration. 

Area Formulas: Early rate of runoff does not increase pro- 
portionately to the increase of area drained; that is, the unit rate 
from small areas exceeds that from large areas. Numerous formu- 
las have been suggested, usually based upon rate of rainfall, area, 
slope and character of surface. The Hawksley formula developed 
for London conditions about 1857 is one of the earliest examples. 
The Burkli-Ziegler formula developed in Switzerland about 1880 
was formerly used in this country. The McMath formula devel- 
oped in the St. Louis Department of Public Works about 1887 has 
perhaps been more frequently used in the middle west in recent 
years than any other formula of this type. 

For the application of the area formulas it has been the custom 
to modify them approximately to fit the local conditions as far as 
the same could be determined by an observation of the necessary 
capacity of works built for carrying storm water. This was ac- 
complished by a variation in the rainfall or the surface coefficient, 
or the product of the two as seemed to be necessary to produce con- 
sistent results. But these formulas gave no consideration to the 
shape of the watershed. | 

Shape of Drainage Area: The heaviest downpours are of short 
duration. The total average rate of rainfall at a given place 
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rapidly decreases with the length of the storm. Thus, if a given 
rainstorm completely covers two watersheds of equal area, the 
peak of the runoff rate would be likely to be greatest where the 
path to the outlet of the district is the shortest or most quickly 
traversed. Thus, a fan-shaped district (a semi-circle) has the 
shortest possible time of concentration, and a long, narrow rect- 
angle (length four times the width) the longest time, with a 
square district intermediate, the two latter having the main drain 
in the middle. The relative times of concentration and the relative 
peak flow rates expressed as ratios, assuming equal slopes and a 
typical rainfall curve, would be approximately as follows :- 


Shape of Relative Length of Relative Runoff Relative Runoff 

District Longest Drain 20-min. Storm 60-min. Storm 
Fan-shaped —----~- 100% 100% 100% 
EO ee 180% T5% 65% 
Narrow Rectangular 280% 56% 52% 


Rational Formula: It was probably recognition of the im- 
portant effect of shape that led to the adoption of the so-called 
‘*Rational Formula’’ in the computation of storm water runoff in 
which, the rate of runoff usually expressed in cubic ft. per second 
per acre is expressed in terms of 


(a) The average rate of rainfall in inches per hour for the . 
time required for every part of the district to contribute 
the flow to the outlet. Inches per hour is substantially 
cubic ft. per second per acre. 

(b) An empirical coefficient covering all other variable fac- 
tors having the effect of producing a result consistent with 
experience. 


The use of this formula has been explained in engineering 
literature (see ‘‘ American Sewerage Practice’’ by Metealf & Eddy) 
but it is thought desirable to bring out a few new data available 
to the writer. 

Rainfall: In some important cases it is desirable to know the 
rates of fall in the greatest storms likely to occur, as in cases that 
might entail great loss of life, excessive property damage, or in 
very costly improvements that could not be enlarged easily. In 
most cases of city drainage the best design is a proper balance be- 
tween prospective losses and the annual interest and depreciation 
charges in the drainage system; thus determining the greatest 
storms of various durations wise to provide for. This usually re- 
sults in the provision for storms likely to occur once in 10 or 20 
years, or perhaps less in some cases. Numerous rainfall curves 
have been worked out for particular localities showing the rates of 
rainfall prevailing for various periods in great storms. The data 
are comparatively limited from which the frequency of great 
storms can be determined. 

The latest study of this character is that made by the U.S. Hous- 
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ing Bureau in 1918, which summarizes all the U. S. Weather Bureau 
data on storms having a rate of 0.75 inches per hour or more in 
23 American cities east of the Missouri River. As the report con- 
‘taining these data has not been printed, Table 1 has been prepared 
which abstracts the information. Neglecting the Pacific Coast, 
which is subject to special weather conditions, the area covered by 
these statistics indicate storm conditions rather more uniform than 
would be expected. Thus considering frequent storms (once in 
two years), five-minute storms quite generally vary from rates of 
4 to 5 in. per hour; 10 minute storms appear to be just under 1 in. 
per hour, except along the South Atlantic and Gulf seaboard where 
the rates appear to be about 50 percent greater. 

Considering the greater storms of less frequent occurence 
(once in 20 years), it is to be expected that the exceptional storms 
would have more than ordinary significance in a record not longer 
than 20 or 80 years. Such appears to be the case. In general, the 
20 year storms for five minutes reach rates of 7 to 8 in. per hour 
regardless of locality, and 2 to 3 in. per hour for 60 minute storms 
occuring once in 20 years. The tabulation notes four excessive 
storms of five minutes’ duration reaching a rate of 9.4 in. per hour 
at Memphis, 9.5 at Buffalo, 10.6 at St. Louis, and 9.6 at Kansas 
City. These places are widely scattered. Locality does not appear 
to be of important consideration. 

The most striking feature of these data is the uniformity of 
rainfall conditions. It would almost seem as if the rainfall might 
properly be combined with time of concentration and applied to 
all the localities shown in the table without violence to resulting 
runoff. A standard rainfall curve would seem to be reasonably 
well applicable over a wide extent of territory. Evidently we must 
look elsewhere for conditions producing the great variation in run- 
off rates previously noted. In the Rational Formula all factors 
other than rainfall are combined in one coefficient. This must take 
into account innumerable conditions, all affecting the result to a 
greater or less extent. 

Thus, upon a sand hill there is practically no runoff except as 
ground water. Even with fine sand, some top vegetation and win- 
ter conditions, a sandy locality such as northern Indiana will ab- 
sorb great quantities of rainfall. The runoff is practically limited 
to roofs and paved areas closely adjoining the sewers. The con- 
ditions are similar in a large part of Chicago. 

Another factor conduces to the low runoff in the Chicago 
region, the flat slopes resulting not only in sluggish gutters, but 
also in important surface storage which prolongs the runoff, and 
greatly reduces the peak. As much as an inch of water may be 
stored upon the surface for a fraction of an hour without great 
inconveniences. It gravitates to the lower places, usually permit- 
ting a pedestrain to pass dry shod, and not accumulating at suffi- 
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cient depth to enter cellars. On the other hand, the steep clay hills’ 
in some localities produce conditions comparable to a roof, particu- 
larly under the conditions of frozen ground and dead vegetation; 
and when the ground has been thoroughly saturated previous to a 
heavy downpour. 

Rolling ground places an added burden upon the sewers. Up- 
on flat land a surface variation of 6 in. might readily store an 
inch of water, producing a depth not to exceed two or three inches 
at any place, and leaving most of the ground uncovered. In a hilly 
or rolling city with an insufficient drain the water might accumu- 
late to a depth of several feet in the low places, doing great damage. 


Experimental Data: The value of experimental data has fre- 
quently been emphasized and city engineers are studying their 
storm water sewer systems to obtain information that will permit a 
more accurate determination of the factors for use in the extension 
of their sewer systems. Data in reference to floods are difficult 
of determination because the rare flood seldom occurs, the oppor- 
tunity to observe it is soon past, and the opportunity for measure- 
ments is lost unless preparation has been made. These data some- 
times are discouraging because it is a well observed fact that storms 
of given magnitude as observed by ordinary rain gages are produc- 
tive of results differing widely. This may often be accounted for 
by the fact that previous rainfall conditions, the condition of the 
ground, and other varying factors have a very large effect. 


‘Further, it must be recognized that a standard rainfall curve 
is not perfectly representative of any storm. No rainfall is uni- 
form. The maximum may occur at any time during a downpour, 
and it may travel across a watershed in a way to increase or to di- 
minish the floodway. Formulas for runoff take no account of stor- 
age and the storage in the sewer itself has an important effect upon 
the rate of runoff for short periods, to say nothing of the storage 
on the ground. This factor varies tremendously under different 
circumstances, even on the same watershed. A single rain gage 
may give a very imperfect record of rainfall. Mr. W. W. Horner, 
engineer of public works at St. Louis, has established several self- 
recording rain gages scattered throughout the city in order to ob- 
serve the extent of varying rates of precipitation. Many of the 
excessive rates at particular places are likely to be attributed to 
local conditions peculiar to that place, when as a matter of fact 
such rates may not be peculiar to the locality at all, but chance has 
so placed a rain gage that the occurence is observed. Many short 
storms fail to touch a rain gage. 

Circumstantial Evidence: To the engineer of limited experi- 
ence it often seems that the factors in our runoff formulas vary so 
widely as to produce undependable results. To a large extent 
these variations can be harmonized by making the fullest use of 
local data. In fact, the local data should have the greater weight 
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in the design of storm water sewers. Theory should only be utilized 
so far as is necessary to properly apply the information to areas of 
other sizes, shape and surface topography. 

As a final word, let it be emphasized that storm water runoff 
in cities is a local problem and that it must be approached from a 
knowledge of floods in the locality. The correct application of 
theory is necessary to success, but it is not and probably never will 
be possible to disregard the local data. 


REPORT OF SEWERAGE SECTION 


1. The following is a list of sewerage works, the plans for 
which have been examined by the State Department of Health in 
1921. Although this list is not indicative of the work actually per- 
formed during the past year, in future years the comparison of 
similar reports will indicate the progress of sewerage work. It 
is difficult to gather accurate data showing the amount of work ac- 
tually performed. 


: Completed or Contemplated 
Size of Pipe Under Construc- Miles 
tion, Miles 
OE Onee emer sek 2 37.82 63.09 
MUBLOML ae ee a 1.85 4.42 
Peel eee Se er ee 0.09 let Dt 
RCOTOU mee ol Li Zito 
YD TS lc ri ae Ped 0.20 
Sea) (eee oP nore pec oo ee 0.33 
Minles*o1 O-in. sizes 2 0.94 0.25 
Capacity of Plants: 
Imhoff settling tanks, gals.____-_: of 220,100 | 11 of 164,600 
Secondary settling tanks, gals.__- of 53,500 lof 1,650 


drickling filters, acres._..-.---- 
Sprinkling filters, acres___--__--- 
epticuanks. vals, 2 ...2-2_-1-| 
Pandeuiters, acres: 225 _22-_._ | 


5 of 0.627 
13 of 228,800 


2. The past year has been marked by several steps in the move- 
ment for better, more simple and less expensive plumbing. The 
most significant was the appointment, by the Secretary of Com- 
merce, Mr. H. C. Hoover, of a national committee to prepare a 
standard plumbing code; Prof. G. C. Whipple, of Cambridge, Mass., 
is chairman. On Jan. 13, 1920, there was submitted to the Com- 
missioner of Public Health of Massachusetts, a report of the special 
plumbing board on the revision and codification of the municipal 
plumbing codes in the state. In Feb. 1919, the University of Illi- 
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nois revived its investigations of plumbing, and research in sim- 
plified plumbing equipments is now being conducted. The Illinois 
Master Plumbing Association is discussing the subject. 

This subject should be discussed by the Illinois Society of 
Engineers because plumbing is of interest to sanitary engineers, a 
recognized division of the Society membership. lt is therefore 
recommended that a special committee of 8 members be appointed, 
to report at the next annual meeting on the advisability of re- 
vising and ecodifying municipal plumbing codes, in order to promote 
simplicity and uniformity in systems of plumbing. The report 
should contain drafts of such legislation, if any, as the committee 
may deem desirable, with recommendations for procedure towards 
securing the passage of the proposed legislation, or the perfection by 
further investigation and cooperation with other interested organ- 
izations. 

3. In reviewing plans for sewerage construction the engineer 
is struck by the lack of uniformity of method of expressing con- 
ventions, in design, and in results. Sewer profiles for similar con- 
ditions will be drawn with different exaggerations of vertical 
scales. Slopes, cuts, stationing and other details will be expressed 
in different ways. Different assumptions will be made concern- 
ing minimum or maximum permissible grades; size of pipe; depth of 
cover ; methods of computing run-off, ete. After a sewer system has 
been constructed or a treatment plant has been put into operation, 
or a pumping station has been started, the designing engineer drops 
the matter, and the village constable, or the country surveyor, or the 
street sup’t. becomes the operating official in the smaller cities. It 
is therefore recommended that: a committee be appointed to present 
at the next annual meeting tentative sets of (a), standards for 
sewerage plans, (b), standard methods for sewerage design, (c), 
rules for the operation of small sewage treatment plants. 

4. Under the present system of state supervision and in- 
spection of sewerage designs, there is a conflict and overlapping 
of authority between the State Board of Health and the State Di- 
vision of Waterways. Any added authority should be carefully 
studied from the experience in other states before it is given by 
the legislature. It is therefore recommended that the legislative 
committee be directed to prepare and present at the next annual 
meeting a draft of a bill to alleviate these conditions. 

The State Water Survey, the Department of Farm Mechanics 
and the Department of Municipal and Sanitary Engineering at 
the State University are cooperating in the design, construction, 
and operation of a sewage testing station in Urbana, for the pur- 
pose of investigating problems in sewerage and sewage treatment. 
y pomestious of problems requiring investigation will be gladly re- 
ceived. 

W. S. SHIELDS, Chm., H. E. Bapsirr, Paut Hansen, 


REPORT OF COMMITTEE ON LOCAL IMPROVEMENT ACT 


Your Committee has studied the Local Improvement Act with 
a view to suggesting improvements or revisions. Special assess- 
ment laws of other states have been studied. Many of them have 
excellent provisions which could well be incorporated in our laws. 
On the other hand, each law by itself apparently has as many de- 
fects as our own. Since it would be extremely difficult, if not im- 
possible, to repeal our existing law and substitute a new one, any 
improvement must be through amendments of existing sections, or 
additions thereto. The 52nd General Assembly made several ex- 
cellent amendments to this act. The following sections are of 
particular interest to engineers :- 


(1) Not necessary to publish plans on improvements of over 
$100,000. 

_(38b) Provides for tax levy of not to exceed two mills on the 
dollar in towns between 2,500 and 200,000, for payment of public 
benefits on special assessments. 

(42) Raise rate of interest to 6%. 

(76a) Surety bond of successful bidder reduced to one-third 
amount of bid. Formerly a sum equal to amount of bid. 

There are a few specially weak sections deserving of correction. 
Section 87 provides for disposing of the bonds at par. This has 
resulted in our current practice of paying the contractor in bonds 
and leaving the scale of bonds to him. It follows that a contractor 
to bid on work must be something of a financier. Many contractors 
who would gladly bid on public work on a cash payment basis, are 
discouraged and prevented from bidding by this unfortunate sec- 
tion. We recommend the section to be changed to allow towns to 
advertise and sell bonds at the current market price in advance of 
letting the contract. In addition to the benefit to contractors, this 
would also direct the attention of the city officials to the weakness 
of these bonds and their unattractiveness to the investing public. 
We could hope that they would seek to remedy this condition by 
using great care in paying principal and interest promptly, and 
otherwise adding to the attractiveness and safety of the bonds. 

Several states provide in their special assessment laws that the 
municipality issuing special assessment paper shall guarantee the 
payment of same. We strongly urge that this be provided in IIli- 
nois. It would immediately cause these bonds to sell on a 4% to 
5% basis instead of a 6% to. 10% basis, as at present. While this 
would entail some expenditure from the general funds of a town, 
it would net a profit to every town in the state. 

Every engineer who has worked with this law is familiar with 
Section 94 providing 6% for payment of lawful expenses, as given 
below. We set out below an estimate of the costs of the various 
items enumerated. We have attempted to put down typical costs 
of an average improvement and make no attempt to criticize the 
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various items. The percentages might be reduced somewhat on a 
large contract of a simple design. On the other hand, on many 
small jobs the engineer’s fee is or should be more than 5%. This 
is particularly true of sewage disposal plants or water purification 
plants, which require a considerable amount of time for design and | 
drafting of plans. 

Per Cent of Cost of Job 
Engineering, including preliminary services, plans, 


specifications and superintendence____-____ 3 eee 5% 
Inspection and tests “232-2225 eee 1% 
Attorney’s fee.__---.____ 8 i 2% 
Salaries of Board, making and levying assessments, 

letting contract, advertisements, court costs, ete.---_--------- 2% 

Total Lawful Expenses___-_-_.-- 10% 


We believe it would be a material benefit to engineers and the 
public as well to increase the amount which can be spent for law- 
ful expenses. The change of the statute will not increase these 
costs. It would simply allow them to be shown openly on the 
estimate. We recommend that this figure be raised to 10%, or pos- 
sibly, 12%. We further recommend that a strong committee be 
appointed to draft this and other necessary amendments and pre- 
sent them to the next General Assembly. 

C. DeLEuw, F. A. WINDES 


SUGGESTED CHANGES IN SPECIAL ASSESSMENT PROCEEDINGS 


1. For levying and collecting the assessment, 6 per cent is often too 
low. It should be variable, based on an estimate, same as the cost of the 
work. 

2. Time warrants should bear interest at same rate as bonds, as in- 
terest on total amount is being collected from the property owners. Time 
warrants are not mentioned in the law, and there is some difference of 
opinion among attorneys as to the legality of paying interest thereon. 

3. The law should be clarified as to the power of municipalities to levy 
against park districts for public improvements. At present, our attorney 
holds that we have no power to assess park property for any street improve- 
ment, although this has been done in the past. This means that Park 
Boards may, if they are so disposed, escape paying for improvements, 
which are a direct benefit to their property, such as water mains and 
sewers. There is some doubt as to pavements. 

4. The Revenue Act, as amended at the last session of the legislature 
to permit a levy of two (2) mills for public benefits, should be amended to 
allow a levy for public benefits, equal to-the public benefits assessed and 
payable in that year. The benefit to the public should govern, not an ar- 
bitrary amount fixed by statute. 


THE EDUCATION OF THE SURVEYOR 
BY THOMAS J. MITCHELL 


The engineering college of the University of Michigan has de- 
cided that the proper schooling of the surveyor requires much more 
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than the time alloted to surveying in the regular civil engineering 
curriculum. With the sanction of the board of regents, the college 
has established a separate rate diploma department of geodesy and 
surveying. This department was authorized Dec. 9, 1921 and it 
is expected to function with the beginning of the next college year. 


When courses in engineering were introduced into the uni- 
versities they were in a large measure surveying. During .the 
period of slow growth the teachers of engineering tended to become 
specialized along some particular line and this was reflected in 
the curricula expansions. In these pioneer days of the engineer- 
ing profession, the opening of many diversified fields and their 
rapidity of growth made surveying (laboring under the handicap 
of the public land survey policy of the Federal Government) static 
by comparison. As a consequence, the tendency was a gradual 
growth away from surveying, and its practice was left to students 
of civil engineering who entered the tield after graduation. The 
science of surveying depends very largely upon a complete mastery 
of fundamentals. As the field of the civil engineer broadened and 
the universities attempted to keep abreast, fundamentals were sac- 
rificed for more technical and specialized courses so that the foun- 
dations of surveying were undermined. As a consequence, instruc- 
tion in the definite field of surveying has been almost entirely neg- 
lected by engineering schools. It was with the idea of filling this 
gap that the Department of Geodesy and Surveying was organized. 

When we compare American with European practice, we be- 
come impressed with the gap that our universities have allowed to 
develop. In almost every civilized country surveying in its broad- 
est significance is considered an important and high class profes- 
sion interested in the application of science to its problems. In 
many places in Europe separate schools are maintained for the 
study and research of geodesy, a branch of surveying. Apparently 
the European idea is that surveying is a separate profession not 
intimately connected with engineering, but that its practitioners 
rank equal to or higher than engineers. 

The present demands for men with such a training as it 1s pur- 
-posed to give, are many and definite. At present the engineering 
college of the University of Michigan is teaching chiefly only such 
surveying as-is directly applicable to civil engineering problems; 
that is, surveys preliminary to construction. The large field of 
cadastral or land surveying is barely touched upon. But Massa- 
chusetts is engaged in a re-survey and some counties in Michigan 
are planning re-surveys. The work of the General Land Office 
has been completely reformed. There is a demand for men quali- 
fied by training to assume leadership. The science of geodesy has 
been largely confined to such federal departments as were able 
to train their own men. Now many of our cities have reached such 
a size that surveys on plane coordinates are inadequate and mislead- 
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ing. Business interests are yearly becoming more insistent in their 
demands for complete topographic maps of the nation. It will be 
necessary to train men to occupy this field and this training seems. 
to be a public service obligatory on the universities. 


The scientific side to this training must be mentioned. Take 
the field of astronomy, for instance. A perusal of the university 
training of the famous astronomers of our time will show that many 
of them started as engineers. The engineering schools are not turn- 
ing out such men today. It is expected that a course based largely 
on fundamental sciences will again start some men on a scientific 
eareer. In various legal controversies relating to property boun- 
daries, both land and riparian, the public needs men who besides 
qualifying in technical knowledge have a grasp of the legal prin- 
ciples involved. This, the course in surveying will attempt to give. 


The course of study for the Department of Geodesy and Sur- 
veying in the University of Michigan is still in the tentative stage. 
At present it will be a four-year course, with elections for a fifth 
year, built first and foremost upon a thorough drill in the funda- 
mentals. Such courses as are now available in the engineering col- 
lege will be used. Algebra, analytic geometry, differential and 
integral calculus will be required in mathematics. The present 
engineering courses in modern languages, chemistry, physics, draw- 
ing and geology will be given. The work in English and astronomy 
will be increased. These courses will occupy all of the first two 
years and part of the third. To the surveyor, least squares and 
the theory of errors is indispensible. This will be given in the 
junior year. There will be two courses in hydraulics, and the 
fundamentals of theory and design of structures. Courses in steam 
and gasoline engines and electrical machinery will be distributed 
between the third and fourth years. The elements of surveying 
will be taught in the junior year. The summer camp following will 
serve as a laboratory for practice in these fundamentals. 

In the senior year, advanced surveying, consisting of boundary 
surveying, municipal surveying, camera and aeroplane surveying, 
will be taught. Throughout the course, the application of geodesy 
to the various branches of surveying will be given. So that the 
graduates will have a good working knowledge of it, and for those 
desiring to specialize in the science, a graduate year will be neces- 
sary. A surveyor should be familiar with the law and court de- 
cisions governing property law and such acts as the Torrens Law. 
Courses will be designed to supply this need. Field men should 
know the various kinds of trees they encounter, and this necessi- 
tates a short course in forestry. In all his acts a surveyor is in very 
close touch with the public, therefore he should have some instruc- 
tion in public speaking. , 

Already demands for special short courses have been made by 
practicing surveyors. The details for these have not been worked 
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out, except that any demand will be met and short courses will be 
given both on the campus and at the summer camp. The depart- 
ment will give such courses in surveying as the various departments 
of the engineering college desire. The University of Michigan is 
the first college to give a degree in geodesy and surveying. 


SURVEYING INSTRUCTION AT PURDUE UNIVERSITY 
BY G. E. LOMMEL 
Assistant Professor of Topographical Engineering 


| a 

Three different classes are now receiving instruction in sur- 
veying. The sophomore civil engineers are assigned to two semes- 
ters’ work and report to the surveying department for three-hour 
periods each week. Following the second semester, the sophomores 
attend an eight-week civil engineering camp. The sophomore 
chemical engineers receive instruction in elementary surveying for 
one semester and report two hours each week. In the freshman 
engineering problems course, instruction in map reading is con- 
ducted by the surveying department. 

This present order will be changed next semester, and the new 
outline provides for a course in plane surveying to be administered 
to freshman civil engineers during the second semester. Follow- 
ing this, the eivils will attend camp for eight weeks and will re- 
ceive additional instruction in surveying during the first semester 
of their sophomore year. The chemical and freshman engineering 
problems courses will be continued and a short course offered to 
senior mechanicals and electricals. This short course will include 
elementary exercises with the transit and level, paying particular 
attention to mechanical and electrical engineering practice. 

The reasons for the change from sophomore civil surveying 
to surveying for freshmen civils are that students will come in 
contact earlier in their course with work which is more closely allied 
to civil engineering than most subjects included in their present 
first year course of study, and opportunity will be afforded for 
more and better summer employment during sophomore and junior 
vacations. It is the intention of the surveying department to 
prepare the freshmen for surveying camp work by covering the 
usual ground in the use and manipulation of the tape, level and 
transit. Field problems will be assigned and as much field work 
done as weather conditions permit. Calculations and drafting 
problems related to the field practice will be included. At the 
camp, more extensive problems will be assigned and the students 
trained not only in mechanical maninulation of instruments, but 
also in ability to attack original problems and solve them in the 
right way. The first semester of the sophomore year will be de- 
voted to geodesy, engineering astronomy and advanced curve work. 

Three features of interest in our work are: 1, Cooperation 
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with the military department; 2, job sheet method of instruction 
in the freshmen engineering problems course, and, 3, civil engineer- 
ing camp. The R. O. T. C. unit at Purdue is a field artillery unit. 
A part of their instruction is map sketching. In order to make the 
military maps of real value and in order to make it possible to 
check these field maps, the surveying department is utilizing their 
students and equipment for the establishment of control traverses 
and levels. Last fall, horizontal and vertical control was estab- 
lished over a tract of about 1200 acres, the military department 
providing truck transportation for students and equipment. 

The results of this work were decidedly satisfactory. Before 
the first job of chaining the lines in the several traverses was be- 
gun, the whole layout was explained and the reasons for careful 
work made apparent. Realizing the practical value of all of their 
chaining and leveling and part of their transit practice, the stu- 
dents were more keen in their desire to get good values and the 
natural results were good closures in the traverses and level cir- 
cuits. Competition was stimulated by a daily posting of results 
and comparison with other parties running the same circuits. The 
average error of closure for the three transit traverses was about 
1in 11,000. The average error for the three level circuits was about 
0.04 per mile of line. The areas controlled are fairly rough, the 
maximum difference in elevation being 107 ft. 

The plan of study for all freshmen in the engineering schools 
provides for a course called engineering problems. This course, 
supervised by the Dean of engineering consists of a series of pro- 
jects covering the various phases of civil, electrical and mechanical 
engineering. The whole freshmen class is divided into three groups 
and these report to the various departments for one three-hour 
period each week. The projects are presented in the form of maps 
or drawings accompanied by a list of questions which will develop 
gradually in the student mind logical methods of analyzing en- 
gineering problems. They give the student definite ideas concern- 
ing the various courses offered by the engineering schools and con- 
sequently the final choice of civil, electrical or mechanical sarge 
ing is made with a better understanding. 


The civil engineering camp is held at a location remote from the 
University. The problem of finding a good site is a real one. 
Rugged topography, accessibility from the standpoint of both sup- 
plies and equipment and recreational facilities are ideal conditions 
attending the site. Areas of from 1000 to 2000 acres which fill 
these requirements are scarce, but we hope to be able to establish 
our camp on our own land within the State of Indiana. Camp ac- 
tivities begin about a month before the end of the second semester. 
The students who are to attend camp hold a meeting and elect men 
to serve on the student committees of which there are four: con- . 
duct, sanitation, entertainment and commissary. The government 
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of the camp is vested in the chairman of these committees, to- 
gether with the camp faculty. Field parties of six men are formed. 
The organizations are perfected by the students themselves. 

About a week before the departure for camp, mimeographed 
notes are distributed covering camp problems, general rules and 
regulations, calendar and daily program. Students are required to 
deposit with the university bursar an amount sufficient to cover 
their traveling expenses, housing and food. The university hires 
cooks and the purchase and preparation of the food is in charge of. 
a member of the camp faculty. 

Camp work begins on Monday morning following the end of 
the second semester. Problems are assigned by number referring 
to the camp notes, and each individual is assigned to perform a 
certain part of the work under the direction of an assigned chief of 
party. The field work is done, computations and drafting all fin- 
ished before the party leaves camp. The problems assigned cover 
location surveys, preliminary and final, topographic surveys, hydro- 
graphic surveys, triangulation, base line measurement and determ- 
ination of latitude and azimuth. 


BATES EXPERIMENTAL ROAD 


BY CLIFFORD OLDER 
Chief Highway Engineer of Illinois 


Early in 1920, Governor Frank O. Lowden, in conference with 
Frank I. Bennett, Director of the Department of Public Works and 
Buildings, S. E. Bradt, State Superintendent of Highways, and the 
writer, decided that the State of Illinois was justified in undertaking 
the construction of an experimental road of unprecedented magni- 
tude. This decision was based on the fact that [linois then had in 
contemplation the expenditure of possibly $100,000,000 in a road 
improvement program. The result was the construction of the 
Bates experimental road, started in 1920 and finished in 1921. The 
investigations in connection therewith were heartily endorsed by 
Governor Small. Since the completion of the road an average of 
ten engineers have been occupied in research work. 

Subgrade Moisture—Subegrade samples for the determination 
of moisture content have been collected periodically from several 
hundred stations located along this road and along about 60 miles 
of paved highway adjacent to Springfield. The soil is clay. It 
soon developed that the moisture content in proximity to edges and 
cracks was at no time materially different from that observed else- 
where. At a point where a tile drain with cinder backfill was laid 
30 in. below each edge of the pavement for 200 ft. the moisture sam- 
ples show no variation from those obtained elsewhere. 

To determine the possible rate of saturation of the subgrade 
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from the edges to the center, a trench was cut about one foot from 
the edge of the pavement and kept filled with water for three weeks. 
The moisture content of the subgrade at sampling stations only 30 
in. from the edge of the trench showed no variation from that at 
other points under the pavement. From the results of freezing 
tests, it seems probable that although a clay subgrade may resist 
saturation from an occasional rainfall, yet the same soil may quickly 
become saturated after a freeze. 


Subgrade Bearing Power.—Believing that soils might behave 
differently under repeated loads as compared with loads applied 
but once, an apparatus was perfected by means of which loads up to 
50 Ib. per sq.in. could be repeated indefinitely on subgrade soils in 
place. The tests point strongly to the conclusion that a soil having 
a given moisture content may under repeated loads have a fairly 
definite elastic limit. For example: on a clay subgrade a load of 5 Ib. 
per sq.in. was applied approximately 1000 times. After the initial 
deformation, caused by the first few applications of the load, sub- 
sequent applications produced a definite deformation under each 
repetition with complete recovery as the load was released. The 
load was then increased to 25 lb. with the result that progressive 
deformation continued until a total penetration of 0.25 in. occurred, 
when the test was discontinued. 

The general behavior of subgrade soils as determined on small 
areas by this machine was closely confirmed by loading concrete 
slabs having areas of several square feet, which were cast on the 
same subgrade. These slabs were loaded repeatedly by means of 
a hydraulic jack. Even in the case of these slabs which were pre- 
sumably in perfect contact with the undisturbed subgrade the first 
few light loads caused permanent depressions. It remains to be 
determined whether or not a subgrade soil at all seasons of the year, 
or at seasons when the greatest degree of saturation prevails, may be 
counted upon to exhibit elastic resistance to deformation when sub- 
jected to pressures as great as the lowest that may practically be 
obtained with economic pavement designs. It is certain that this 
resistance for the Illinois corn belt soil, containing at times 40 per 
cent moisture, is very low, probably less than 1 lb. per sq.in. 


Subgrade Uniformity.—In the Bates road were installed many 
subgrade cylinders each having a brass disk in contact with the 
subgrade and a reference plug screwed in the cylinder in such a 
manner that measurements taken from the plug to the disk would 
show the relative position of the subgrade and the pavement slab. 
(see Public Roads, Vol. 4, No. 5). These observations show a 
periodic separation of the pavement slab and the subgrade due to 
the warping of the slab under temperature changes. They show 
also erratic variations due probably to uneven settlement of the 
subgrade. 

Frost Action.—Precise levels taken from bench marks care- 
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fully protected from frost action, showed a heaving or lifting of 
the edges of the slab throughout the entire length of the road, at 
a much more rapid rate at the center. Where a longitudinal joint 
was provided, the edges of the slabs lifted an average of 34-in.; dur- 
ing the same period the center lifted but about %4-in. Many sec- 
tions not provided with longitudinal joints showed approximately 
the same behavior, and when examined in the spring were found to 
be cracked longitudinally. A few sections lifted at the edges about 
34-in. and at the center about 1% in.; these sections showed no dis- 
eernible longitudinal cracks in the spring. As no loads were per- 
mitted on the road during this period, it is evident that the longi- 
tudinal cracks were caused by the breaking of the slab under dead 
load while supported at or near the edges only. If the heaving of 
the soil due to freezing is universally more rapid under the edges 
of the pavement than elsewhere, it would appear impossible to avoid 
the longitudinal breaking of wide slabs where freezing temperatures 
occur, especially under heavy traffic. Mathematical analyses in- 
dicate that it is likely to be economically impracticable to design 
wide slabs of sufficient strength to avoid breaking longitudinally 
when the edges only are supported. Hence the present Illinois de- 
sign provides for a longitudinal joint in order that erratic longi- 
tudinal cracks may be avoided as far as possible. 


Temperature Effects ——The lateral and longitudinal expansion 
of a pavement slab, due to temperature and moisture changes, is 
well appreciated. It is doubtful if lateral contraction or expansion 
is responsible for longitudinal cracks. It is more probable that 
such cracks are due to freezing subgrades or perhaps to conditions 
of support caused by the warping of the slab. It seems likely that 
contraction due to temperature or moisture changes accounts for 
at least the first transverse cracks that appear in all concrete slabs. 


By means of the brass disks of subgrade cylinders located in 
a row across the pavement slab, the relative movement of the slab 
and the subgrade was confirmed. In many cases these measure- 
ments indicated positively that the downward curling of the edges 
during the day lifts the center of an unbroken slab entirely free 
from the subgrade near the center. They indicate also a permanent 
depression of the subgrade at the edges of the pavement under this 
condition, although a partial recovery occurs as the edges curl up 
at night. The warping phenomenon is caused by the more rapid 
heating and cooling and consequent expansion. and contraction of 
the upper layers of the slab. It occurs much more rapidly on clear, 
sunny days. Monolithic brick pavements exhibit practically the 
Same degree of warping as concrete slabs. The effect is much re- 
duced when a bituminous concrete surface is applied and it is 
similarly reduced when a brick wearing surface having a bituminous 
joint filler is used on a concrete base. There is but slight warping 
of slabs having plastic surfacing materials of considerable thick- 


60 ILLINOIS SOCIETY OF ENGINEERS 


ness. Attention is called to the comparatively small warping of 
the conerete slab having a longitudinal joint. 

It is evident that the warping of rigid slabs away from the 
subgrade provides open channels for the free passage of surface 
water to the subgrade. This water from rains or melting snow 
finds its way under the edges of a slab as it curls up in the early 
part of the night and later freezes, thus forming a higher support 
for the edges and causing an excessive lifting of the entire slab the 
next day unless it breaks longitudinally under its own weight. 


Impact.—Specifications of the Illinois Division of Highways 
provide that the variation in elevation of the surface of concrete 
pavements shall not exceed 14-in. Some difficulty has been en- 
countered in securing this degree of smoothness, especially on grades 
of more than 2 or 38% and on curves. However, the variations are 
not abrupt and a constant improvement is being obtained. The 
variation may be reduced materially by more careful construction 
methods, perhaps aided by hitherto untried equipment. By care- 
ful maintenance methods the application of crack filler can easily 
be handled in such a manner as to avoid any material differences 
in elevation from this source. 


Some of our data indicate that possibly this matter is not of 
extreme importance. For example, Ames dials have been placed 
so as to read deflections of the pavement slab, and trucks were op- 
erated close to these dials at speeds up to 20 miles per hour. Yet 
no movement of the hand of the dial has indicated more than a 
gradual and steady application and release of the load as the truck 
passed. : 


All Cracks Not Serious——It may be assumed that a pavement 
need not be so designed as to avoid all possible cracks or even all 
load breaks. The usefulness of a pavement is destroyed only when 
it becomes so broken or disintegrated that it no longer affords a 
smooth and comparatively unyielding surface. Transverse cracks 
or joints in rigid pavement slabs may be accepted as inevitable. 
Illinois for about six years has not provided for transverse joints; 
yet possibly with the exception of a few roads carrying very heavy 
trucks and in one unexplained instance, transverse cracks do not 
average less than about 80 feet apart. This average covers pave- 
ments more than three years old. On two stretches of concrete 
roads in Cook County, subjected to very heavy truck traffic, trans- 
verse cracks are much more frequent, regardless of the character 
of the subgrade soil or drainage, and longitudinal cracks occur 
throughout. The frequency of the cracks in these sections may be 
due to the existence at one time or another of comparatively large 
areas where the subgrade was not in contact with the slab. 

Allowance Stress in Plain Concrete It becomes of great 
importance to determine what may be a safe working load for plain 
concrete in tension. An apparatus was outlined by the writer and 
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_ built in accordance with designs made by Mr. Clemmer, our testing 
engineer, for determining the effect of repeated loads on the trans- 
verse strength of plain concrete beams. The results indicate that 
plain concrete in transverse bending may be able to withstand an 
indefinite number of repeated loads provided the stress is some- 
thing less than 50% of the modulus of rupture. We hope soon to 
be able to say what a safe value for this per cent should be. 


Design of Rigid Pavements——Until exhausive investigations 
can be made to determine the economic truck unit, we are faced 
with the problem of controlling maximum wheel loads by legislation 
based upon arbitrary judgment. The Illinois law provides for a 
maximum axle load of 16,000 lb. This may be assumed to correspond 
with an 8000-lb. wheel load. It is our observation that on trunk 
line roads in the near future great numbers of trucks, loaded to the 
limit prescribed by law, may be expected. 


In the light of what we believe to be conclusive evidence that 
an uncovered rigid slab may become warped by temperature ef- 
fects so that it will, for from 8 to 12 hours out of every 24, be com- 
pletely unsupported along the edges by even the best of subgrades, 
and considering the probability that at least on clay subgrades at 
certain seasons of the year the soil may have an exceedingly low 
supporting capacity, and further considering the fact that during 
the period of greatest subgrade saturation which no doubt occurs 
immediately upon the thawing out of the ground in the spring 
when low temperatures prevail, the cracks are open to the maxi- 
mum amount, it would seem that to resist local breaks it 1s neces- 
sary to design the corners of the pavement as unsupported canti- 
levers. Unbroken edges are far less susceptible to traffic breaks 
than corners. 

In order that all possible corners might be taken care of the 
position of the longitudinal crack should be controlled by construct- 
ing a longitudinal joint and the adjacent slabs held in close contact 
by transverse tie bars. The interior corners, being held in close 
contact along the longitudinal joint by the transverse tie bars, should 
be fully as safe as the edge corners. The shear bars along the edges 
should also be continuous in order to take care of the corners formed 
by transverse cracks regardless of their position. 

The Effect of Intensity of Traffic—It is evident that aside from 
traffic accomodation, roadways of a width such that under normal 
traffic conditions frequent turning off and on the slab by heavy 
trucks may be avoided, are much to be desired. The fatigue ex- 
periments indicate clearly that the life of a concrete slab may be 
long or short depending upon the frequency of the passage of loads 
great enough to stress the concrete up to 50 per cent or more of its 
modulus of rupture. For example, a few thousand repetitions of 
loads sufficient to stress the concrete up to 60 per cent of its modulus 
of rupture cause failure. If on a given road about 5000 loads suf- 
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ficient to stress the concrete to this figure occur during the first 
month’s use, the slab in all probability would fail the first month. 
If the same number of equal loads should not occur for several 
years it is possible that the life of the pavement might be indefinite, 
as undoubtedly the modulus of rupture would have materially in- 
creased. 

In the light of the investigations showing the marked warping 
of concrete and monolithic brick pavements, due to temperature 
changes, it is the writer’s judgment that such slabs should be de- 
signed for a corner strength sufficient to reduce the fibre stress to 
a safe limit regardless of the character of the subgrade. It is 
true that the higher the supporting power of the subgrade, the 
lower will be the fibre stress of the slab under day time applications 
of loads. Nevertheless, the warping of the edges and corners up- 
ward at night is so great that the best suberades would be of little 
value in reducing the slab stress under night applications of max- 
imum loads. Good subgrades may therefore materially prolong the 
life of a pavement by reducing the frequency of the occurrence of 
critical stresses. In such case, however, the occurrence of load 
breaks would be merely a matter of the intensity of traffic at night 
and during periods when the pavement is least supported by the 
subgrade unless the slab is designed for such critical conditions. 


REPORT OF COMMITTEE ON COOPERATION 


At the suggestion of the president and the Executive Commit- 
tee, your committee has directed its attention to the subject of the 
licensing of engineers and submits a report with recommendations 
for specific action. The subject has long been occupying the 
thoughts of engineers and space in the engineering press. Agita- 
tion has culminated in action which has resulted in the passage of 
laws in many states, and in recommendations from committees in 
many societies. In September, 1921, there were seven states re- 
maining where some form of activity towards the licensing of 
engineers had Not taken definite form. Among engineering so- 
cieties which have taken action are: American Society of Civil 
Engineers, American Society of Mechanical Engineers, American 
Institute of Electrical Engineers, American Institute of Mining 
Engineers, American Institute of Consulting Engineers, American 
Association of Engineers, and Society of Naval Architects and 
Marine Engineers. 

The laws in different states are not the same. They may be 
classified into two general types: a comprehensive law including 
provision for all classes of engineers; a restrictive law excluding 
many branches of the profession. A hard and fast line cannot be 
drawn between these two classifications, but in general, those states 
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_ having comprehensive laws are: Colorado, Iowa, Minnesota, Ten- 
nessee, Louisiana, New Jersey, Florida, Indiana, North Carolina, 
Virginia, Oregon, Arizona, Michigan, New York, West Virginia, 
Pennsylvania. The states having restrictive laws are: Idaho, Wy- 
oming, California and Illinois. Variations between laws in dif- 
ferent states, injustices in and between states, misunderstandings 
between engineers, and expense to the profession, have led prac- 
tically all worth-while engineering societies to take some action. 

We are interested, principally, in the effect of the present Illi- 
nois law on Ilfinois engineers. The history of the licensing of en- 
gineers in Illinois is not a credit to the movement. The first law 
passed in Illinois restricted the construction of anything having 
foundation, walls and a roof to architects. Engineers found them- 
selves working for architects, and as a result commenced agitation 
which was successful in obtaining legislation known as the Struc- 
tural Engineers License Law, which admits structural engineers, 
with architects, to the design of structures with foundation, walls 
and roof. It does not include similar benefits for other classes of 
engineers. In fact it works some hardship on them, necessitating 
their qualifying as structural engineers to perform work not neces- 
sarily within the province of the structural engineer. Incidentally 
this bill took over $40,000 from the engineering profession of the 
state. Other classes of engineers in Illinois also find difficulty when 
attempting to practice in other states because of the restrictive and 
discriminatory nature of the Illinois law. Full reciprocity be- 
tween states cannot exist under the present law, and the Illinois 
engineer is obliged to take examinations, or otherwise to qualify 
under the law of a neighboring state. 

Because of the present satisfactory condition of affairs in IIli- 
nois, from the viewpoint of the Structural Engineer, it is not prob- 
able that active support can be expected from him in this move- 
ment. Because of the manifest justice of the claims from other 
engineers for protection and because of the benefit to the pub- 
le from the protection afforded to it by, the licensing of all en- 
gineers, it is not probable that active antagonism will be met from 
any engineering organization, provided the movement for a re- 
vision of the present license law were in the direction of a compre- 
hensive law affecting all engineers, and it were so written as to 
allow better reciprocity between this and other states. 

In view of the facts above stated and the situation resulting 
from their existence, it is recommended that the committee on leg- 
islation be directed to prepare a draft of a proposed engineer’s 
license law which shall include licensing for all engineers; shall 
provide for adequate reciprocity between states; and shall include 
such other features as may seem desirable. 

H. E. Bassirr, Chairman, W. W. DEBERArRD, W. D. GERBER 


NoTE—Since many societies are investigating licensing laws, it 
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has not been considered desirable to carry out the detail suggestions 
of the Cooperation Committee in regard to such a law, as this would involve 
duplication of other independent investigations. For this reason the pro- 
gram outlined by this committee is omitted. 


RESOURCES OF CONCRETE AGGREGATE IN ILLINOIS 
BY H. F. CLEMMER 
Engineer of Tests, State Highway Commission, Springfield, II]. 

A thorough knowledge of all available deposits of materials 
would do much to bring about closer estimates and a more econom- 
ical construction of highways. A knowledge of freight rates also 
is necessary in order to get materials at minimum cost. It is often 
cheaper to get materials from long distances than from pits or quar- 
ries a few miles from the job, as switching charges are in many cases 
prohibitive. Haul by teams or trucks has long been a source of 
great expense but with the increasing mileage of pavements there 
is bound to come a lowering in cost of such transportation. 

Many rock ledges, gravel beds and sand banks contain some ma- 
terials of satisfactory quality. It is generally conceded that if the 
1922 road construction program of this state is to be completed at 
a minimum cost either a large number of local deposits must be de- 
veloped or a considerable reduction in freight rates must be ob- 
tained. During 1919-1921 the Illinois State Geological Survey, 
under the direction of F. W. DeWolf, chief of the survey, conducted 
an extensive survey of the limestone, sand and gravel deposits of 
the State with reference to the suitability of the materials for use 
in the construction of concrete highways. (See ‘‘ Proceedings ;”’ Illi- 
nois Society of Engineers, 1920). 

The limestone deposits of any great commercial importance are 
in the northern, northeastern, southern and western parts of the 
State. Bluff areas occur along the Mississippi River to a consider- 
able extent, but only in a few places have these been developed. 
The rock in the south-central part of southern Illinois is so deeply 
buried under the glacial drift that the bed rock is exposed rarely, 
and then only along the creeks. Outcrops that do occur are found 
to consist mainly of the shales, sandstone and thin limestones. As 
the limestone seldom reaches a ‘thickness much over six feet, usually 
less, no great quantity of rock is available. However, since the 
large commercial plants are in many cases more than 100 miles 
away, such deposits may be a profitable source of material for small 
jobs such as culverts, road repairs and occasional small stretches of 
new roads. 

Judging from test analyses probably the best limestone for 
roads is obtained in Will county. Although the average coefficient 
of wear of rock obtained along the river is slightly above the speci- 
fied hardness, rigid inspection is necessary to exclude the soft stone 
prevalent in these deposits. 
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In the northwestern part of the State enormous quantities of 
material are available, but the cost of removing the overburden is 
much greater than at other deposits and the needs have not forced 
development. There are a number of localities where small areas of 
rock occur with only a thin covering of drift. Many of these lo- 
ealities are within reach of railroads and may serve as sites for 
shipping quarries should there be sufficient demand for this ma- 
terial. Numerous local deposits which are distant from the rail- 
roads may be used as a source of materials for small stretches of 
road. 


From the accompanying table it is to be noted that the plants 
of Cook County alone produce about half the total daily output of 
erushed stone, while the plants in Kankakee and Will counties pro- 
duce approximately one-fourth of the remainder. It may be as- 
sumed that at least 75% of the output of a crushing plant can be 
utilized in concrete road construction. The only product which 
cannot be used is the dust or material passing the 14-inch screen. 


Great sources of sand and gravel located in the northeastern 
part of the State and known as the late Wisconsin moraines, run 
from large boulders down to medium fine sand. The plants in this 
district produce more coarse gravel than all the other plants in the 
State. Considerable crushing is necessary and the question of siz- 
ing is merely a matter of demand requirements. The ratio of fine 
to coarse aggregates, divided on the 1/4-in. screen is approximately 
50 per cent, although some plants produce a much greater percent- 
age of coarse material. 


Immediately west of these deposits and extending into southern 
Wisconsin are found materials of a different character known as 
the Iowa glaciation. The material for the most part ranges from 
2 in. pebbles down to fine sand with a comparatively small amount of 
oversize. Approximately 40 per cent of the material is retained on 
the 1/4 in. screen and 60 to 70 per cent of that will pass a 1-in. 
standard laboratory screen. Along the east bank of the Mississip- 
pi and the west bank of the Illinois rivers occur the deep loess areas. 
the gradation of materials ranging from 2-in. pebbles down to fine 
sand with 40 to 50 per cent above the 1/4 in. and with 70 to 85 per 
cent of the coarse pebbles that will pass a 1-in. screen. 


In the central part of the State are found the early Wisconsin 
moraines and the Illinois moraines. The gradation ranges from 
1 3/4-in. down to sand with not to exceed 30 to 35 per cent above the 
1/4-in. and very little above the 1 1/2 in. screen. Probably 90 per 
cent of this material will pass a 1-in. screen. Along the west bank 
of the Wabash River the deep loess areas again occur, with about 
the same type of material as is found along the Mississippi and [h- 
nois rivers. Along the east bank of the Wabash River there is an 
abundance of material ranging from large boulders down to sand. 
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The material will run from 50 to 60 per cent above the 1/4 in. of 
which 50 to 60 per cent will pass a 1-in. screen. 

Sand and gravel are pumped in large quantities from beds at 
various points in the Mississippi river. North of Rock Island coarse 
material is obtained in appreciable quantites, but materials from 
south of there consist of a greater percentage of sand, and the small 
amount of gravel that is reclaimed is too fine for use except in small 
culvert work. Large quantities of sand have been secured from this 
source for road construction, but the amount of gravel produced is 
very low. 

Materials appear to decrease in coarseness from pits in the 
northern part of the State. The southern part is void of any gravel 
of appreciable size. Gravel from along the Wabash River has been 
used extensively but the greater percentage is too fine; however, 
resizing of the material has produced appreciable quantities for 
road construction. 


The best grade of material and the most important deposits are 
in the northeastern part of the State. This material being es- 
pecially adapted to road building due to its hardness and grada- 
tion. There is a tendency for the sand and gravel in Cook County 
to be a trifle soft. In several instances it was necessary for the 
Bureau of Tests to prohibit the use of sand from deposits in this 
county due to the high percentage of wear obtained on the material. 
The two greatest evils to combat in the development of a gravel pit 
are clay content and gradation. The accompanying table lists the 
daily capacity of gravel and stone commercial plants in the several 
counties. 


Gravel Limestone Gravel Limestone 

County Tons Tons County Tons Tons 
McHenry ------- 12,5500 2 eo Massac’ ui. cee + 900) 9) -2eee8 
Kanet2 2-0 ities 9,400 pee Kendall ..-25-2 90s 
Will ese eee ae 8,500 6,000 Gallatin): C32 G00. “) eee 
Alexander __---- Go0U NE) aeLeee Henderson  ----- 600°. “Leese 
Winnebago _____ 5.6001 93 222 ee Lawrence —----- 600" "S54 
Tazewell  ~_----- A:400 (eee Putnam) 2 ee GOOk: Sa ee Lee 
Vermilion, =27-—— Se Sas 3,000 White. <a 600 24223 
Madison, 22282 22" S900 fees Wabash. 500:> (ee 
PO@OLidita nee nese 2,000 8 tira JOBNSON |= 2. eee Ae 500 
Dts Claire ee ee 2,600 2,40u Union? 22-23 pk 500 
DuPavese S22. 2,500 2,000 Mercer’ 25. Coane 250 eh. 
Or anne = ese 2 DUO 7 Ree se Monroe ss. 2 eae ae ee 225 
Rock Island__--- 2,00 ce te cone Ford -.22 22222 -es 200° vee 
Cook- 2a eae ee 1,750 23,450 Woodford __----- 100 _ 
MRE? des hae ore eem IU 4S ie 2 Kankakee ------ aaa 5,100 
Orletg ene oes 100 eesee Adams: ss. 508 ate 185 
Lapaileweoers 2-2 L2b0 la) ee Clark > 2-222" Prt 120 
Grawiords..--o-~ 1, O00 See ees Jersey }.Ulioee ee pid 110 
Pikes shies ees 1L,000cie eee Se Henderson 232-4228 100 
Pulaskin so- 262s. £0007 2 oe Greene (eee eB 100 
Randolplie--2-2-— O00 meres Boone _- 2s Pay 8 100 
Bureau 222.2572 JOO" se eee 
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It is to be noted that plants in McHenry and Will counties pro- 
duce approximately 33 per cent of the total output: of sand and 
gravel. Approximately 43 per cent of the total daily outputs of 
the plants is gravel retained on the 14-in. screen. Plants in the 
northern part of the State produce approximately 60 per cent grav- 
el to 40 per cent of sand. The sand-gravel ratio increases farther 
south until the plants in central Illinois produce practically all 
sand. 

Enormous quantities of sand, gravel and crushed stone have 
been shipped from Wisconsin, Iowa, Indiana and Missouri, the 
Indiana shipments being from pits along the Wabash River, a short 
distance from the State line. 

In summarizing the materials situation in Illinois, it is quite 
evident that enormous quantities are still available in the State. 
Sand resources are unlimited and fine aggregates for concrete road 
construction are available at a fair rate at practically all points. The 
greatest drawback in road construction is the inaccessibility of 
sufficient quantities of coarse aggregate. Eventually it will be 
necessary to move the coarse aggregates to points where materials 
are not available in quantities. Unless freight rates are equalized 
the cost of construction will vary considerably. 


Small quantities of coarse aggregate are available at various 
points, but contractors require great amounts for a day’s run and 
it is necessary to secure materials from the large plants in order to 
supply their needs. Material has been shipped over 200 miles in 
order to enable the contractor to carry on the construction work 
with speed. 


Some materials which are present in large quantities are un- 
available for highway construction due to failure to pass the State 
specifications. This has led the Bureau of Tests to make investiga- 
tions which will prove whether or not there is a possibility of uti- 
lizing these deposits. The great amount of soft stone which fails to 
pass the abrasion test has prompted an experiment to show if this 
material has any decreasing effect on the transverse strength of 
concrete. Illinois pavements have been designed as slabs with the 
transverse strength as the deciding point. Assuming a corner as 
the weakest point in a pavement, a load applied at this point is con- 
sidered to cause a tensile stress in the upper fibres of the slab. 
Should soft stone lessen the transverse strength of the slab its pres- 
ence would be prohibited. If no depreciation in strength results, 
the use of materials too soft to pass our present specifications would 
make possible a huge increase in available materials. The tests 
are being conducted on a large scale. 

But the experiment which will do the most to permit the use of 
aggregates now prohibited is the investigation in gradation of ma- 
terials, to determine if satisfactory transverse strength can be ob- 
tained in concrete which contains smaller aggregate. Our present 


68 ILLINOIS Society OF ENGINEERS 


specifications call for the use of aggregate 100% of which will pass 
the 214-in. screen, 95% passing the 2-in., 30% to 75% passing the 
l-in., and not over 5% passing the 14-in. screen. The tests now 
being conducted have percentages that vary considerably from these 
specifications. 

Our present specifications call for the use of aggregate 100% 
of which will pass the 214-in. screen, 95% passing the 2-in., 30% 
to 75% passing the 1-in. and not over 5% passing the 14-in. screen. 
The tests now being conducted have percentages that vary consid- 
erably with state specifications. 


The presence of novaculite in large quantities in the southern 
part of Illinois, where good gravel and limestone are not to be found, 
has led the Bureau of Tests to conduct experiments to determine 
whether the novaculite could replace the specified aggregates. No- 
vaculite is a hard cherty substance containing many cleavage planes 
and a considerable amount of fine clay which appears to be hard 
to remove even with washing. The 28-day tests have been com- 
pleted with remarkably good results, showing very little difference 
in strength between specimens made with novaculite and with lime- 
stone. Specimens for transverse and compressive strength tests 
were made up in three distinct sets. The first set contained quartz 
sand as fine aggregate and novaculite as coarse aggregate. The 
third set contained 40% quartz sand and 60% fine novaculite as fine 
aggregate and novaculite as coarse aggregate. The latter set was 
made to determine if it would be possible to use novaculite as fine 
aggregate as well as for coarse aggregate. The 28-day tests show 
that this would be possible. However, more faith will be placed in 
the 60 and 90-day tests. 


A great share of the time of the Bureau Tests is taken up with 
routine testing activities which embrace the inspection and testing 
of practically all materials used in road work in the state. Inspec- 
tion is maintained at all sand and gravel pits, stone quarries and ce- 
ment plants furnishing materials for Illinois highways. This sys- 
tem of inspection has meant a great saving to the materials men, the 
contractor and the state in many ways, especially by the elimination 
of rejections at construction sites. ; 

The recent installation of district testing engineers who work 
in harmony with district construction engineers has proved satis- 
factory. These testing engineers take care of all troubles in their 
districts, supervise the activities of the inspectors under their 
charge and create in general a better feeling between the materials 
men, the contractor and the state. Plant inspection of stone con- 
sists mainly of gradation tests. Stone of which the quality is doubt- 
ful is tested in the laboratory, the main tests being for hardness, 
toughness and abrasive qualities. Heretofore specimens were placed 
in the cylinders of the Deval abrasion machine and after a certain 
length of time were removed and weighed for loss due to abrasion. 
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_ The powdered or small pieces remained in the cylinders throughout 
the tests. Believing that this material has the tendency to pre- 
vent maximum abrasion the Bureau of Tests had slots made in the 
cylinders in order to allow the fine dust to pass out and thus pre- 
vent any cushioning effect. This test shows more uniform results 
and will probably be adopted as standard. 

Sand inspection includes mechanical analyses for gradation to- 
gether with a visual inspection for the presence of soft materials. 
In the laboratory the gradation test is made with tests for organic 
matter, strength, and amount of silt. In the strength test, bri- 
quettes are made up and compared with the strength of briquettes 
made with standard sand. Fully 100% in strength must be obtained 
with the sample sand specimens as compared with the standard 
specimens. The usual method of adding 3% of sodium hydroxide 
to the sand samples and observing the resultant color is used in de- 
termining the presence of organic matter. The Bureau is at pres- 
ent endeavoring to find a test which will show the percentage of 
soft material in sand. 

Through the method of inspection at plants, Illinois was able 
during the past year, to satisfactorily inspect over 1,000,000 cu. yd. 
of concrete aggregates, over 1,250,000 barrels of cement and over 
5,000,000 lb. of reinforcing steel. This amount of material went 
into the construction of approximately 425 miles of concrete road. 
With the program of construction for 1922 it has been estimated 
that approximately three times as much material as was inspected 
in 1921 must be taken care of this year. 


RESURFACING OLD PAVEMENTS 
BY HARLAN H. EDWARDS 


The problem of resurfacing pavements is one which is troubling 
many cities today. It is one which has become more acute because 
of the lack of adequate maintenance during the war period and, 
consequently, is now taxing the city treasuries severely. This con- 
dition is especially true in the cities of the mid-west, many of which 
have been in active existence but a few score years. In most of 
these cities, street paving has been in use but thirty or forty years, 
so that many of their principal streets, which were laid in those 
early days, are now demanding hew pavements or new and smooth 
wearing surfaces. 

The term ‘‘resurfacing’’ must include the replacing of the old 
top course with a new one of similar or suitable character. Brick 
pavements were the chief ones laid in the earlier days and are, con- 
sequently, the principal pavements needing attention now, due 
mainly to the disastrous effect of heavy trucks on the old founda- 
tions,’ and to the lax methods in the replacement of pavements over 
old sewer trenches. 
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As a rule, the foundations for these old brick pavements were 
either of compacted crushed stone or gravel, or were one course of 
brick laid flat on a few inches of sand or gravel and rolled thor- 
oughly, since concrete was little known and less used for pavement 
bases at that time. Years of increasingly heavy traffic have thor- 
oughly compacted these old bases. At the same time, years of 
installation and repair of sewer, water and gas pipes have tended 
to destroy what original continuity of surface there was, until now 
little more than a series of ruts and bumps remain of what at first 
was a solid, smooth pavement. A few of the old pavements have 
escape the destructive action of the excavator and remain as origin- 
ally, smooth and durable, samples of what the other pavements 
might still have been, had they not been cut up and ‘‘replaced’’ in 
the old haphazard way. 

The recent experience of one of our small Illinois cities in re- 
surfacing pavements may be taken as characteristic of our present 
methods of dealing with this problem. Like many other cities, the 
serviceability of a number of the older streets was reduced to old, 
bumpy, uneven pavements. The construction of sewers, ete., had 
ruined some of the streets, while heavy traffic had ground out the 
wearing surfaces of others. All of them called for immediate at- 
tention. The methods of handling these various jobs are worthy 
of note. 

The first one was in the wholesale district where the pavement 
had been nearly destroyed by the installation of a large and deep 
storm sewer. The original pavement was of 2-course brick con- 
struction, the top course of which after many years of good service 
had become badly worn and was loosening in spots. This was re- 
moved completely, and the lower course of brick cleaned off. <A 
minimum of three inches of fine gravel concrete was laid upon this, 
leveling up the pavement as well as giving it added strength. A 
34-in. sand cushion was then placed, upon which the 4-in. straight 
wire-cut brick pavement was laid, and the joints filled with asphalt. 
This provided a very satisfactorw new wearing surface at $2.98 per 
square yard, exclusive of excavation, a cost materially less than that 
of anew pavement. This was done in 1919. 


Another old brick pavement, which had been subjected to ex- 
tremely heavy teaming from brickyards and coal mines, was re- 
surfaced with 3-in. vertical-fiber brick, asphalt filler, in a somewhat 
similar manner. In this case the foundation consisted of a 5-in. 
natural cement concrete base. laid upon a fairly well drained sub- 
grade. The combined action vf steel tired wagon traffic and the 
expansive action of heat and cold upon a poorly grouted brick 
surface practically ruined the top course. The old brick and sand 
cushion were removed, the old base cleaned off and a new cement- 
sand bed placed upon it having a minimum thickness of 2 in., and 
mixed one part portland cement to five parts sand. The 3-in. brick 
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were at once laid flat upon this bed, rolled and wet down. After 
four or five days, when the brick had dried out, the asphalt filler 
was applied and the street opened to traffic one block at a time. 
This provided a pavement stronger, better, and smoother than the 
original. The cost was $2.80 per square yard in 1921, including 
the excavation and removal of all top brick and sand cushion. 


Resurfacing other old brick streets by placing a 3-in. sheet 
asphalt pavement upon the old surface was used on some of the 
streets in the main retail business section, and upon several of the 
principal residence streets. The character of these old pavements 
varied from 2-course brick on sand to a 1-course brick on stone or 
gravel. All were about thirty years old. In handling this kind of 
work, new gutter-grades were established about 3 in. above the 
old pavement grade, and were marked by a chisel upon the curb at 
intervals of about 2 ft. A chalk-line was then snapped upon the 
side of the curb, using these marks as guides, giving the new gutter- 
level very plainly for the guidance of the asphalt layers. 


Before applying the asphalt, the old brick street was thoroughly 
swept; all dirt was removed from the joints to a depth of about 
1% in. and a sprinkle coat of asphaltic cement applied. Upon this 
the 1-in. binder course of asphaltic cement, sand and gravel was 
laid and rolled, followed by the 2-in. wearing course, composed of 
fine sand, stone dust and asphalt, all rolled thoroughly to a smooth, 
even surface, free from waved or uneven spots. This provided a 
pavement surface which is smooth and durable at $2.47 per square 
yard in 1921, not including any binder used in excess of a thickness 
of 1 in. after rolling. For all ‘‘extra’’ binder used to fill holes or 
depressions, an additional price of $12 per ton was paid. 


With this method of resurfacing, however, the price paid far 
the wearing surface is not the total cost. On account of the inevita- 
ble reduction in curb height, additional storm water sewers must 
be provided, with inlets placed at frequent intervals. Pavements 
at intersecting streets and alleys must be relaid to meet the new 
grades 3 in. above the old, and at intersections where water drains 
- upon the resurfaced street, new inlets must be provided, or the en- 
tire turnout relaid to a new and lower grade if that is possible. In 
estimating the cost of such projects, all things entering into the 
final cost must be cinsidered. 

In many eases the type of resurfacing material economically 
suitable will depend upon the topographical location of the street, 
the character of its traffic, the character and stability of the old 
pavement, and the original curb height. On one of the streets re- 
surfaced with asphalt recently, the cost of the asphalt work was 
$42,000, or $2.47 per square yard, while the cost of the incidental 
work exclusive of non-esssentials was $20,000, or an extra cost of 
about $1.20 per square yard of pavement laid. A new brick sur- 
face could have been laid probably at a less cost on this street and 
the original grade maintained, while on the other hand, an asphalt 
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resurfacing job might have been cheaper on a street having little. 
or no surface drainage entering upon it from cross streets. Where 
street car tracks exist on a street which is to be resurfaced, it is 
highly desirable to maintain the original grade, for any change 
carries with it an enormous expense compared to benefits derived, 
for raising the entire track structure. 

Replacement of openings made in bituminous streets in small 
cities that are unable to support a permanent asphalt mixing plant 
is a problem to the untrained street repairmen. Any non-bitumin- 
ous pavement, on the other hand, requires little skill in its repair 
or replacement, and such repairs should be accomplished at a 
moderate cost. Where permanent asphalt mixing plants exist, 
however, or in cities where the yardage of bituminous pavements 
is sufficiently great to warrant the giving of special attention to 
their replacement, the cost of such work should not prove excessive. 

It is finally evident, then, that there is a place for every type of 
durable pavement, that also some pavements cost more for certain 
jobs than others; and that for economy’s sake we should be guided 
in our selection of type of pavement by the conditions at hand, and 
no by personal preferences. 


ILLINOIS RIVER FLOOD: 1922 


The flood of April, 1922, in the Illinois River reached the 
highest stages ever known, although the flow was relatively small, 
this condition being due to restriction of the high-water channel by 
the levees which protect lowland drainage districts. The flood was 
the result of long-continued heavy rains, especially on the Sangamon 
River watershed. The crest heights were about 24 ft. at Peru, 25 ft. 
at Peoria, 2214 ft. at Havana, and 25 ft. at Beardstown. These 
were 5 ft. higher than the previous high record at Beardstown, and 
2%, ft. higher than that at Havana. Levees broke at Peoria and 
Beardstown and resulted in the flooding of large areas of land. The 
flooded drainage districts were as follows: 


Districts Acres eos 

1. La: Marsh Pekin) ce 027. (oe ee ee 3,500 $250,000 
2. Liverpool (above Liverpool) e222. 2-2-4 oe ee 5,000 25,000 
3. Thompson Lake (opposite Havana)_____________ 7,000 40,000 
4. Quiver. Lake {above Havana). secs ene ee eee 5,000 30,000 
5. Kelly Lake (above Browning) _--_______________ 3,000 110,000 
6. Coal Creek (opposite Beardstown) -_-__-__________ 7,000 500,000 
i... Lost Creek (above: Beardstown) 232-004. Lee 2,000 75,000 
Beardstown: (city) Rites te ee 800 400,000 
Crane:Creekand .district12_ 26 bee 2 ee eee 4,000 120,000 

8. Kerr and Crane (behind Legrange Lake) ________ 2,500 25,000 
9. Meredosia Bay (above Meredosia)___-___________ 5,500 250,000 
10° Naples /(andsvicinity 22 eee ee ee ee 500 100,000 
11; /Scott-County® (below Naples) 222 eee ee 12,000 500,000 
Hartwell o.2-. oto ee lg oe oe eer ee 3,000 100,000 

12. Fairbanks (opposite Kampsville)____._.__________ 10,000 350,000 


Lotdl fc aoe hs. Se Se eee eee 72,800 $2,875,000 


HAROLD E. BABBITT 
President 
ILLINOIS SOCIETY OF ENGINEERS 
1923 
Assistant Professor of Municipal and Sanitary Engineering 
University of Illinois 
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ENGINEERING CHARGE FOR SPECIAL 
ASSESSMENT WORK 


An important activity of the Society in 1922 was in rela- 
tion to the charges for engineering in connection with special 
assessment work. In the special assessment suit of the City 
of Carlinville v. Anderson the Supreme Court of Illinois, in 
1922, rendered a decision to the effect that engineering and 
inspection during the construction of improvements are not 
a part of the cost of the work. This operates to the disad- 
vantage of many improvements in the smaller municipalities, 
in that they have no corporate fund out of which to pav 
these expenses. 

It was considered by some of the officers and members 
of the Illinois Society of Engineers that by action of counsel 
a rehearing of the case might be obtained and might result 
in a modification of the above opinion. A committee was ap- 
pointed by President Randolph, consisting of G. C. D. Lenth 
(chairman), C. E. DeLeuw, W. S. Shields and S. A. Greeley. 
This committee engaged Geo. A. Mason as attorney to rep- 
resent the Society in a petition for a rehearing. This was 
denied, but the original opinion was modified slightly, so 
that some good was accomplished. The substance of the 
report of the attorney is as follows: 

“The original opinion held that inspection of work during 
its progress was a personal duty imposed upon the Board 
of Local Improvements and that the cost thereof should be 
paid for out of the six per cent provided for in Section 94 
of the Local Improvement Act. In our argument for a 
rehearing or a modified opinion, it was pointed out. that 
there is nothing in Section 94 covering inspection and that 
the six per cent item, therefore, could not have been in- 
tended bv the legislature to cover the cost of inspection and 
engineering during the construction of the work. The modi- 
fied opinion of Mr. Justice Cartwright answers that sug- 
gestion by holding that Section 94 does provide among other 
things for the letting and executing of contracts and that the 
execution of the contract means its performance. In that 
way the modified opinion brings the inspection of the work 
under the head of “executing contracts” and within the six 
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per cent item provided for in that section. As nothing more 
can be acomplished in this particular proceeding, the next 
step will be to ask the legislature to amend the statute so as 
in terms to permit the inclusion of a separate item in the 
estimate of cost to cover the cost of inspection and engineer- 
ing during the progress of the work. In the meantime, it 
will be optional with the municipality to go back to the 
old practice of including the engineering item in the unit 
prices contained in the estimate of cost or to leave the expense 
of inspection and engineering during progress of work en- 
tirely out of the estimate and assessment.” 


At the Peoria meeting, 1923, this subject was discussed 
and it was voted to appoint a committee to consider plans to 
carry into effect such measures as will be of advantage to 
the engineering profession in Illinois. The main point is 
the amendment of the Local Improvement Law so as to in- 
clude the cost of engineering as an item in the estimate of 
cost in the ordinance for an improvement. This legislative 
committee held a meeting at Peoria and it was suggested 
that the committee should prepare the necessary amendments 
to Sections 88, 89 and 94 of this law and should sponsor 
them before the State legislature. 


RESOLUTIONS ADOPTED ‘AT THE 1923 MEETING 


1. IMPROVED PLUMBING CoDES.—There is need of improvement and 
simplification of city plumbing codes and practices, and the Illinois 
Society of Engineers therefore commends and urges the continuance 
of the efforts of the Illinois State Department of Public Health, the 
engineering experiment station of the University of Illinois, and the 
plumbing sub-committee of the building code committee of the U. S. 
Department of Commerce, which are accomplishing much in this direc- 
tion by their studies, experiments and conferences. 


2. DEVELOPMENT OF UNDERGROUND WATER SUPPLIES.—The under- 
ground waters of the State of Illinois constitute a valuable resource for 
municipal, industrial and private water supplies, and a more complete 
knowledge of the water-bearing strata, especially at greater depths, 
would aid materially in the economy and extent of the exploitation 
of these great reservoirs. Since the State Geological Survey and the 
State Water Survey have compiled data on water well borings in 
various parts of the State which have been a considerable aid to en- 
gineers in providing water supplies and designing water works, the 
Illinois Society of Engineers commends the joint work of these de- 
partments and urges its enlargement through the aid of more adequate 
appropriations. 

3. CONTROL OF SEWAGE TREATMENT WoRKS.—Investigation indicates 
a general tendency to neglect of the operation of sewage treatment 
plants, and the State Department of Public Health has made inspections 
of such plants, examined plans for proposed plants, assembled data 
on sewage disposal practice of considerable value to engineers, urged 
the employment of competent engineers to supervise such plants, and 
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has exercised the police powers of the Department in order that the 
cleanliness and purity of the waterways may be maintained, that the 
art of sewage disposal may be improved, and that water supplies, 
bathing beaches, fish life, and public health and welfare may be con- 
served. The Illinois Society of Engineers therefore commends the De- 
partment for its work along these lines and favors their continuation 
with the aid of more adequate appropriations. 


4. TAX FOR PUBLIC BENEFITS.—A law passed by the last State 
legislature (House Bill No. 544) provides relief for obtaining public 
improvements on the special assessment plan by authorizing the levy 
of a special tax to cover public benefits, but limits this relief to mu- 
nicipalities having population in excess of 2,500. The Illinois Society 
of Engineers recommends that this law be amended to remove this 
limitation and to make it apply to all incorporated municipalities. 
(This resolution was referred to the Society’s committee on legislation.) 

5. MECHANICAL, ELECTRICAL AND MINING ENGINEERS.—It has been 
suggested that the scope of the Society’s activities should be enlarged 
by interesting an increased membership among mechanical, electrical and 
mining engineers. For this purpose a committee of three members 
should be appointed by the president to investigate and to report to 
the Executive Board the feasibility of forming a section devoted to 
these lines of engineering, with the understanding that the committee 
may ae action, subject to the advice and consent of the Executive 
Board. 


PROCEEDINGS OF ANNUAL MERTING, 1923 


The Society’s thirty-eighth annual meeting was held Janu- 
ary 23 to 25 at the Jefferson Hotel, Peoria, Ill., and was 
highly successful both as to technical and social affairs. The 
president, Robert Isham Randolph, was in charge of the 
regular sessions, and the entertainments were arranged by 
Harris J. Harman as chairman of the local committee. There 
was a total registration of 73, including 48 members, while 
14 new members were elected. 


JANUARY 23.—The first session was opened at 2 p. m. by the 
president, Robert Isham Randolph. Two papers were presented: “Mech- 
anism of the Activated Sludge Process from the Chemist’s Point of 
View,” by Dr. A. M. Buswell, chief of the State Water Survey; “Status 
of Sewage Disposal in Illinois,’ by H. F. Ferguson, chief sanitary 
engineer, State Board of Health, and Paul Hansen, consulting en- 
gineer. A report of the committee on Plumbing Code was presented by 
H. E. Babbitt. The president appointed committees as follows: On 
nominations—J. J. Woltman, C. M. Roos, Ray Crozier; on resolutions— 
P. E. Green, W. D. Gerber, Paul Hansen. At the evening session the 
following papers were presented: “Predicting the Results.of Deep Well 
Borings,” W. T. McClenahan; “Regulation of Cost of Essential Com- 
modities,” C. M. Roos; “Orders and Opinions of the Illinois Com- 
merce Commission,’”’ W. B. Bushnell, superintendent of the Champaign & 
Urbana Water Co.; “Water Supplies from Gravel Deposits in the 
Illinois River Valley,” Geo. C. Habermeyer, engineer of State Water 
Survey; “Geological History of the Illinois River Valley in Relation to 
Its Water Supplies,” M. M. Leighton, geologist, State Geological Survey. 


18 ILLINOIS SOCIETY OF ENGINEERS 


JANUARY 24.—Two papers on “Open or Closed Specifications for 
Asphalt Paving’ were presented by C. R. Andrews, city engineer of 
Decatur, and L. D. Jeffries, city engineer of Peoria. Other papers 
were as follows: “The Automobile Industry in Relation to Traffic Prob- 
lems,” by Prof. C. M. Hewitt, of Bradley Polytechnic Institute; “Lighting 
Streets and Highways,” by Prof. A. R. Knight, University of Illinois; 
“Results of Tests on the Bates Experimental Road,” Clifford Older, 
State highway engineer; “Curing Concrete Roads with Calcium Chlor- 
ide,” H. F. Clemmer, engineer of tests, State Highway Division. Excur- 
sions to the plant of the Holt Mfg. Co. and the Keystone Steel & Wire 
Co. occupied the afternoon. 

At the evening session, moving pictures of work of the Sanitary 
District of Chicago were exhibited by courtesy of E. J. Kelly, chief en- 
gineer of the District. An address on “Effect of Channel Straightening 
on Flood Heights” was given by M. G. Barnes, chief engineer of the 
State Highway Division. A business session was then held, at which 
the committee on nominations presented two tickets. The ballot votes 
were as follows: For president, H. E. Babbitt (27) and E. A. Rossiter 
(2); for vice prseident, E. E. R. Tratman (26) and Edmund Hall 
(3); for trustees, H. J. Harman (18) and Paul E. Green (21), A. C. 
Stanfield (10) and C. E. DeLeuw (9). The election of Messrs. Babbitt, 
Tratman, Harman and Green was announced. For the 1924 meeting, 
Urbana and Springfield were put in nomination and received 21 and 8 
votes, the election resulting in favor of Urbana and the University 
of Illinois. At the close of the meeting there was a buffet lunch and 
social gathering. 

JANUARY 25.—After a short discussion on land survey work, a 
paper on “City Planning and Zoning” was read by Jacob L. Crane, Jr., 
Chicago. This was followed by a discussion on the appointment of a 
committee to consider an amendment to the special assessment law 
to include the cost of engineering as a separate item in the estimate 
of cost of improvement in the ordinance. This was carried, including 
an appropriation of $200 for the work of the committee, and the 
president appointed the committee as follows: G. C. D. Lerth, J. J. 
Woltmann, Geo. Reiter, P. E. Green, W. D. P. Warren. A paper on 
“Psychology Tests and Their Uses,” by Prof. A. F. Siepert, Bradley 
Polytechnic Institute, Peoria, closed the session. 

At the afternoon session, papers were presented as follows: “Swamp 
Drainage for Eradicating Mosquitoes in Illinois,’ H. F. Ferguson, 
chief engineer of State Board of Health, and A. F. Dappert, assistant 
engineer; “‘Land Drainage and Development in Minnesota,” with moving 
pictures, J. W. Dappert, Taylorville; and “Drainage Conditions in 
the Southern Alluvial Valley of the Mississippi,’ Jacob A. Harman, 
Memphis, Tenn. A report on the Illinois drainage laws was presented 
by L. K. Sherman and was adopted. The annual dinner was held at. 
the hotel in the evening. : 


REPORT OF THE SECRETARY 


During the year the secretary has supplied inquirers with lists. 
of dredging contractors, drainage engineers, and engineers for the 
design of water works and sewerage plants. A letter was sent to 
U. S. Senator Smoot urging the passage of the bill for the relief 
of the U. S. Patent Office and pointing out the important relation of 
inventors to the welfare and development of the country. Thanks. 
for the resolutions passed by the Society at its annual meeting of 1922 
were received from President Harding, Secretary Hoover, Dr. Geo. 
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Otis Smith of the U. S. Geological Survey, Gov. Small and Mr. Frank 
Sheets, State Superintendent of Highways. 


Many members of the Society attended the National Drainage Con- 
gress, held at Kansas City, in October, and several engineers were elected 
vice presidents. It is of. special interest to note that Mr. Jacob A. 
Harman, of Peoria, a past president and long-time member of the 
Society, was elected president of the National Drainage Congress for 
1922-23. In view of the revision of old drainage laws in some states 
and the desirability of uniformity in State laws relating to the or- 
ganization and operation of drainage districts, a draft of a law suitable 
for adoption by any State has been prepared by Mr. Harman. A long 
article by him giving a careful discussion of the advantages of such 
uniform legislation, was printed in ‘Engineering News-Record” of 
April 27, 1922, and that paper has also published the text of the pro- 
posed law in pamphlet form. 


At the Southern Commercial Congress held at Chicago in November, 
our then president, Mr. Robert Isham Randolph (representing this 
Society), gave an address on ‘‘The Business and Function of the Con- 
sulting Engineer,” in which he showed the important relation of the 
fengineer ‘to commercial ‘development and public welfare. This ‘is 
the sort of publicity that helps the engineer by giving the layman 
a better idea of engineers and their work. 


Owing to the greatly increased cost of printing, some of the 
Societies with which we have been accustomed to exchange Proceed- 
ings have so reduced their editions that they could supply us with 
only a few copies of their Proceedings. For this reason notices were 
sent to members explaining the situation and asking them to state 
if they wished any exchanges and if so for what Societies. The replies 
indicate that comparatively few members are interested in the ex- 
changes. Our own “Proceedings” had to be reduced somewhat to 
keep expenses within our limits, but they were supplemented by four 
Bulletins issued during the year to keep members informed of the 
activities. It was decided not to continue the competition for technical 
papers written by our members, as so few papers were submitted in 
the competitions of the previous years. 

In the -accompanying financial statement is given a summary 
of the Society’s business for the year. Since the Society is an in- 
corporated body and is registered in Cook county, a certificate of 
election of officers was filed with the county recorder of Cook county, as 
required by law. 

E. E. R. TRATMAN, Secretary and Treasurer. 


FINANCIAL STATEMENT, DECEMBER 31, 1922 


Meera ANCC WICCETMDCr ols LOD. acre-eshs ace eg tecnotee eel teen ohseeee eek $ 116.17 
Receipts, 1922 
OES TERE ORV CUES SSG EEF Air 2 ESR ae Sanne NS ENeer Oo URN tee I $858.00 
Be CEL OOG 200, noi. th a ie phickit wre~attan at ods Av erae- ok pas AEN nn eece ont 69.00 
SEMEN ECB CULI GS SoU, Sia coin. BI cide ok Sue stgaes cvs bee deat dg niet ca 2.50 
Deemer EE LSANTION) LS tee, hae Ne reed tas Siete tcp ye cbeths cee 590.00 
Fund for Special Assessment inquiry. ............--..---.-----+- O10 
PREP Ree ON 11 DEL Ove DONO Saat a cam 053 as8 nnn. -ckanmysarente> behause-tAves 40.39 
CUES Re RR el ected Pak ae NR ah aR aT a Am oh i geet eat He 15.00 
Vie oR] Greet ARE years Dalal betel ihe Sits cede AB cen. Ta) Mis eg be 1,902.39 


AED gee Sets. 7 AE BER NEES 5k ARM EN dt TPR SAN Re DN $2,018.56 
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Expenditures, 1922 


Printing and distributing “Proceedings” —........2...... sen $ 629.26 
Printing and, .stationery .o..-2-c.--acececteneng s patecs gee gaa te 
Bulletins. gc -2e Pe gndastewegns ee see teetanpineshauresdrclae Ueneensedi oe an a 46.02 
stamps and. tele@rams oi oyc- pee ceens tases caaees ats eee 53.60 
Express, and freight, 2.222.022. -2ess.cta--5 cet 9.35 
Ty DeEWTiting ee ee ee eee ee speedos Pee 12.80 
Convention, 1922 (2nd poster, local comm.) 2.22 ee 68.00 
Programs, 1922 oo cxcseaes Such sudaccglede tes cone gnederateseene oes ae 48.00 
Bad ges,. 1922 pe pen dyetis teipsre ecu ganeee= to ane feng at eso a ee Wy ed 
Donation to local committee (Decatur)... eee 75.00 
Certificate of-election ,of officers 3..0...203.0..4...- 55 
pecretary ¢i8.055) fo eo ee eo eee 250.00 
Subscription: National Drainage Congress .............22.........20------ 15.00 
Subscription: “Drainage Magazine’ »................- ee 2.00 ~ 
Prizes for papers (two at °$25)° 0.222 ee 50.00 
Executive committee, traveling expenses ...................-.-::2---eeee eee 26.00 
Fee to attorney on Special Assessment inquiry .................... 350.00 
Miscellaneous) oie t te ccceoncietecetecn secre pee ie ceeste one neeg es ag ee 11.41 
Total expenditures 2:.00...2.0..... 224 $1,781.24 
Total receipts. ...2..0.22-224.0 2 ee ee 2,018.56 
Bank balance, December*21, 1922.22. See an es 237.32 
pavings account’ “(reserve) s/c ee $300.18 
Liberty bonds’ ..22200.. Lh Je eee eee 400.00 
Due from*members (unpaid dues). 22202 ee 204.00 


Bills payable, $60.70. 


MEETINGS OF EXECUTIVE BOARD 


Meeting of 1922 Board: Jan. 24.—The work of the officers during 
the past year was approved, and the report of the treasurer was read 
and approved. 

Meeting of 19238 Board: Jan. 25.—It was decided that city planning 
should be included in the work of the surveying section, the name being 
changed to the Surveying and City Planning Section. It was voted 
to appoint E. E. R. Tratman as secretary and treasurer for 1923. 


CONSTITUTION AND BY-LAWS (Revised 1918 and 1921) 

ARTICLE I—NAME.—This Association shall be called the Illinois 
Society of Engineers. 

ARTICLE II—OsJEcTs.—The objects of this Society are the en- 
couragement of professional improvement and of goodfellowship among 
its members by meetings for the presentation and discussion of papers. 
on scientific and other kindred topics pertaining to engineering, and 
the discussion of such other subjects as may be of interest to its mem- 
bers; the publication of such parts of its proceedings as may be deemed 
expedient; and the collection and preservation of books, maps, drawings, 
and other articles of value to the profession represented in its mem- 
bership. 

ARTICLE IIJ—MEMBERSHIP.—Section 1.—The membership of the 
Society shall consist of Members, Honorary Members and Affiliated 
Members. Members shall constitute the corporate membership of the 
Society and shall have the exclusive right to vote and hold office in 
the Society, but members of all grades shall have the right to vote 
and hold office in the various sections. 
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Section 2.—A Member shall be a person qualified either by educa- 
tion or experience to design, execute or maintain works of an en- 
gineering or public character. 


Section 3.—An Honorary Member shall be a person of acknowl- 
edged eminence in some branch of engineering or science related 
thereto, or who has rendered some special service to the engineering 
profession or this Society. He may be elected to such membership by 
unanimous ballot of all the members, not less than twenty in number, 
present at any regular meeting of the Society. 


Section 4.—An Affiliated Member shall be a person who may not be 
qualified for membership under Section 2, but who is interested in 
matters relating to engineering work or who is interested in the 
manufacture and sale of supplies and materials used in engineering 
construction or who is a student in residence in a college of en- 
gineering of recognized standing. 

ARTICLE IV—ADMISSIONS.—Section 1.—Each candidate for mem- 
bership shall make application in writing to the Secretary on a printed 
form provided therefor by said Secretary. Such application shall give 
the name, age, place of birth, residence, present occupation and the na- 
ture and extent of professional services of the applicant and must 
give personal reference to three engineers, preferably members of the 
Society. Each application for membership shall be -accompanied by 
the admission fee, which will be refunded if the applicant is not elected. 


Section 2.—Application for transfer from Affiliated Member to 
Member shall be made in writing to the Secretary. Such applica- 
tion shall state fully the professional service upon which the request 
is based. No admission fee shall be required for such change in grade 
of membership. 


Section 3.—Whenever any application for membership or transfer 
in grade is received by the Secretary a copy thereof shall be sub- 
mitted to the members of the Executive Board within one month 
from date of receipt. It shall be the duty of each member of the Ex- 
ecutive Board within ten days from the receipt of the copy of any ap- 
plication, to send his vote upon the election ti the Secretary. A ma- 
jority of votes in the affirmative shall elect the applicant to mem- 
bership. The Secretary shall include in his report to the Society the 
names and post office addresses of all persons elected. 

Section 4——A member of any grade may resign his membership 
by a written communication to the Secretary, who shall present the 
same to the Executive Board, when, if all dues have been paid, the 
resignation may be accepted. 

ARTICLE V—DuvueEs.—Section 2.—The admission fees and annual 
dues for the various grades of membership in the Society shall be as 
follows: 

Annual Dues 


Entrance First Succeeding 
Fee Gah Years 
EO GVM INE CIN OCT yo lee <b 25-28 < Reap seater sasenne =e none none none 
RT NS Ca a a ha a eh Senge sada $3.00 $2.00 $4.00 
CANE tale BOTY 6 oe 2) a $2.00 none $2.00 


Section 2.—The annual dues are due and payable in advance. 

Section 8.—Members whose dues are in arrears for one year shall 
receive the annual “Proceedings” of the Society but. shall not be entitled 
to the “exchange proceedings” provided by arrangement with other 
societies. 

Section 4.—Members whose dues are in arrears for two years and 
who offer no explanation for such delay shall be dropped from mem- 
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bership, provided, however, that the Executive Board shall have au- 
thority to remit such back dues and to continue such membership when 
in their opinion such action is justified by circumstances. 

Section 5.—Every person admitted to membership in the Society 
shall be liable for the payment of all dues until he shall have resigned or 
have been dismissed by action of the Executive Board. 

Section 6.—The fiscal year shall be coincident with the calendar 
year. 

ARTICLE VI—OFFICERS.—Section 1.—The officers of this Society 
shall be a President, a Vice President, a Secretary-Treasurer and four 
Trustees. 

Section 2.—The officers of the Surveying Section, Drainage Sec- 
tion and Structural Section shall each consist of a chairman, and three 
trustees, who shall constitute its Executive Committee. The officers 
of the Sewerage Section and the Road and Pavement Section shall 
each consist of a chairman, two vice chairmen and four trustees, 
who shall constitute its Executive Committee. 

Section 3.—The officers of any committees shall be appointed by 
the President. ; 

Section 4.—The management of the Society shall be vested in an 
Executive Board, consisting of the President, Vice President, Secretary- 
Treasurer, four trustees, the chairmen of the sections and the two 
latest Past Presidents. 

ARTICLE VII—ELECTION OF OFFICERS.—Section 1.—The officers of 
the Society shall be corporate members and residents of the State 
of Illinois. They shall be elected by ballot by the corporate members 
during the annual meeting; and shall hold office until their successors 
have been elected, except the Secretary-Treasurer, who shall be elected 
annually by the Executive Board. 

Section 2.—The President and Vice-President shall hold office for 
one year, and the Trustees for two years, two being elected each year. 

Section 3.—The members of the Executive Committee of each Sec- 
tion shall be members of that section. They shall be elected by 
ballot by the member thereof at the annual meeting of the Society. 


Section 4.—A vacancy occurring in any office in the Society may be 
filled by appointment by the Executive Board. A vacancy occurring in 
any office in a setion may be filled by appointment by the Executive 
Committee of that section. 


ARTICLE VIII—DUTIES OF OFFICERS AND COMMITTEES.—Section 1.— 
The President, Vice-President and Secretary-Treasurer shall perform 
the duties usually pertaining to their several offices. The President 
shall preside ac Chairman of the Executive Board and the Secretary 
shall act as Secretary of the Board. 


Section 2.—As Secretary, the Secretary-Treasurer shall be custo- 
dian of all the property of the Society and shall deliver all such property 
to his successor. He shall prepare an annual report concerning the 
affairs of the Society. He shall record the proceedings and discus- 
sions of the meetings and shall prepare a copy of them for the Execu- 
tive Board. He shall be ex-officio librarian of the Society and as such 
shall collect and preserve all books, pamphlets, papers, and documents 
belonging to the Society and upon retirement from office he shall de- 
liver all such property to his successor. 


Section 3.—As Treasurer, the Secretary-Treasurer shall keep an 
account of the financial affairs of the Society and shall render a 
financial report of all receipts and disbursements at the annual meeting. 
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He shall pay only such orders as are signed and approved by the Presi- 
dent. 


Section 4.—The Executive Board shall audit the accounts of the 
Treasurer before each annual meeting and shall render a report thereon 
to the Society at the annual meeting. The Executive Board shall be 
vested with the general conduct of the affairs of the Society and shall 
act on all matters concerning the Society between the annual meetings. 
It shall approve the execution of all contracts and the expenditures of 
all moneys. 


Section 5.—The officers of the sections and committees shall be 
responsible for the programs of papers and discussions for their 
respective sessions, but all such programs shall be submitted to the 
Executive Board for approval. The Executive Board shall supervise 
the arrangement of the general programs for the meetings and of all 
committee and section programs, and shall set apart a certain time 
for their proper presentation of the latter to the members. 


Section 6.—The Executive Board shall have the authority to create 
new sections or to discontinue any section whenever the Society will be 
benefited thereby. 


ARTICLE IX—SECTIONS AND COMMITTEES.—Section 1.—Following 
the annual meeting there shall be appointed such committees as the 
Executive Board may deem advisable and necessary. 


Section 2.—It shall be the dutv of such committees to collect facts, 
figures and items of interest in their respective departments, and make 
a report to the Society at the next annual meeting. 


Section 3.—To facilitate the study and discussion of special branches 
of engineering the following sections are created: 1, Surveying Sec- 
tion; 2, Drainage Section; 3, Structural Section; 4, Sewerage Section: 
5, Road and Pavement Section.* 

Section 4.—Each section shall have the right to adopt rules for the 
transaction of its meetings, such rules to be subject to approval by 
the Executive Board of the Soiety. 

Section 5.—No indebtedness shall be incurred by a section without 
the permission of the Executive Board of the Society. 

ARTICLE X—PUBLISHING ANNUAL REPORTS.—The Executive Board 
shall compile and publish the annual report of the transactions of the 
Society. It shall include in this report all items of general interest 
in the proceedings, and such other matters as may seem advisable. 

ARTICLE XI—COMPENSATION FOR OFFICERS.—The Society may pro- 
vide for the compensation of its officers for their services whenever 
deemed advisable, except that the compensation of the Secretary-Treas- 
urer shall be fixed annually by the Executive Board. 

ARTICLE XIJ—AMENDMENTS.—AIl propositions for amendments to 
this Constitution shall be submitted in writing to the Executive Board 
for its review. The amendment, together with the report of the Board, 
shall be submitted to the members within 60 days for a letter ballot. 
An amendment shall be declared adopted if the affirmative votes rep- 
resent two-thirds of the total number of votes cast, not less than 50 
members voting. 

ARTICLE XIIJ—AFFILIATION WITH OTHER SOCIETIES.—Whenever in 
th opinion of the Executive Board the objects and aims of the Society 
can be accomplished better and the Society can be of greater service 
to the engineering profession by becoming affiliated or amalgamated 


*NOTE—The structural section was dropped by vote of the Board, Jan. 25, 
1923, as it was never organized and did no work. 
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with another engineering society, or when a proposition for such affilia- 
tion or amalgamation shall be presented to the Executive Board signed 
by not less than twenty active members of the Society, then the Board 
shall print the reasons for and the details of the proposed plan and 
shall submit the same to the membership of the Sociey in the form of 
a letter ballot. 


If the proposed plan of affiliation or amalgamation shall receive 
an affirmative vote of the majority of the active members of the So- 
ciety then the Board, withou further vote, shall enter into an agree- 
ment or contract in accordance with the plan submitted; provided, 
however, that any plan which may be rejected shall not be presented 
again before the next annual meeting. 


The provision of Article XII on amendments to the Constitution 
shall not apply to the proposition of affiliation or amalgamation. 


BY-LAWS 


Section 1—The annual meetings of this Society shall be in such 
place as shall be determined by the Society at each previous meeting, 
and at such time in January as shall be determined by the Executive 
Board. The Executive Board shall notify each member of the Society 
at least twenty days before the date of the annual meeting, 


Section 2.—Ten members shall constitute a quorum for the transac: 
tion of business. 


Section 3.—The meetings of this Society shall be governed by 
““Robert’s Rules of Order.” 


Section 4.—The order of business shall be fixed by the Executive 
Board. . 


Section 5.—A record of all donations to the Society, whether in 
money, books, maps, models, or other articles of value, with names 
of donors, shall be entered by the Secretary in a book provided for that 
purpose. 

Section 6.—These By-Laws may be amended by a two-thirds vote of 
the members present .at any annual meeting, not less than fifteen mem- 
bers voting. 


CITY PLANNING AND ZONING IN ILLINOIS 


By JacoB L. CRANE, JR. 


Ten years ago the term “city planning’ was popularly 
considered to mean the city beautiful, and the city beautiful 
to signify window boxes and street trees. This phase of 
city planning served a good purpose but it was essentially 
superficial. It has now given way to a new and more funda- 
mental conception of the city as a single complicated machine 
operating for three main purposes: (1) the promotion of 
industry and commerce; (2) the provision of adequate facili- 
ties for residence; and (8) provision for satisfying the rec- 
reational and cultural needs of the population. To this end 
city planning is now conceived as the science and art of 
planning the future development of a city in all its physical 
details to fulfill these three main functions; the planning to 
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be based in every case on an intensive survey of the re- 
sources, physical conditions and possibilities of the community 
as a working unit. 


With this new conception of city planning as a practical 
utilitarian thing, popular interest in the idea has grown 
rapidly and the number of cities officially interested in city 
planning projects has been fast increasing. This increasing 
popularity of city planning has been accelerated during the 
past five years by the great interest shown in that phase 
of city planning called zoning. Zoning was introduced in 
New York City in 1916. During the next three or four years 
a few other cities tried it; and on the basis of its complete 
success in these places, the idea spread very rapidly, so that 
now zoning is the vanguard in the city planning movement. 
Within the past three years many cities have taken up zoning 
as the first step in city planning. The cities in Illinois which 
have made a start in city planning and zoning include: Chi- 
cago, Joliet, Rockford, Elgin, Decatur, East St. Louis, Aurora, 
Evanston, Springfield, Cicero, and about twenty of the towns 
around Chicago. This makes a total of 30 cities and towns 
in Illinois, placing our State second or third in this field in 
the United States. 


The year 1921 saw two vital factors introduced into the 
city planning and zoning situation in Illinois; these were two 
enabling acts passed by the legislature: one authorizing cities 
and villages to zone, and the other authorizing them to prepare 
city plans. The zoning law provides for the creation of 
zoning commissions to prepare zoning ordinances for pres- 
entation to the city councils for passage. This law is con- 
sidered one of the best in the country, and although it does 
not give all of the leeway which might be desired, still it 
probably takes advantage of as much authority as the legal 
limitations would permit for zoning in this State. The city 
planning law provides for commissions to draw up compre- 
hensive city plans. These laws provide that a single com- 
mission may act for both functions, but the commission to 
draw a city plan must include in its membership the mayor 
and the president of the Board of Local Improvements, who 
must be designated as ex-officio members of the commission. 
It is in fact a great advantage to have a single commission 
for both the zoning and city planning projects, because 
zoning is really only a branch of comprehensive city planning 
and it can be done properly onlv on the basis of the general 
surveys fundamental to comprehensive planning. 


These surveys, sometimes called the ‘‘civic survey,” include 
in general four main subjects of investigation: (1) the eco- 
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momic and industrial survey; (2); ‘the social arid health 
survey; (8) the financial and legal; and (4) the physical. 
The engineer is concerned primarily with the first of these, 
and more particularly with the last, which includes topog- 
raphy, population, transportation, communication, . streets, 
water supply, drainage, building development, recreation, 
public buildings and many special items. 


As soon as the expert begins to study city planning for a 
given community, he realizes that the planning problems do 
not end at the corporation limits. In fact they are related to 
similar problems in the neighboring communities and in the 
territory between. This consideration has led to a new devel- 
opment in the field of city planning; namely, regional plan- 
ning.. It is true that the Illinois city planning law provides 
that cities which adopt an official city plan may impose that 
plan so far as streets and other open spaces are concerned 
for a distance of 1144 miles outside of the corporate limits, 
and this is an extremely important advantage because it 
permits the city to control the territory which lies outside 
its present limits and over which the city will be extended 
as it grows. For the large cities, however, this does not 
give a large enough territory for controlling future develop- 
ments, and here regional plannnig is required. 


Regional planning involves the same kind of survey and 
in general much the same type of comprehensive planning 
for the future as does city planning, but it is applied to an 
entire region, usually the region surrounding a large city 
and embracing its metropolitan area. Such regional plan- 
ning projects have been undertaken in a number of places 
in Europe, where I had the pleasure of studying them in 
detail a year ago, and they have also been instituted in 
several of the large cities in this country, including New 
York, Boston, Buffalo, Montreal and Los Angeles. And now 
we are just undertaking a regional planning project for Chi- 
cago, which will embrace twelve counties in northeastern 
Illinois and northwestern Indiana, extending from the Wis- 
consin line out beyond Elgin, Aurora, Joliet, Kankakee and 
around to Michigan City. It is proposed to organize a re- 
gional planning conference of the public officials, engineers, 
and interested citizens in this whole region to make possible 
a regional survey and eventually a regional plan. 


Another interesting secondary development of the city 
planning movement is the warden city and garden suburb. 
Reacting from the overcrowded conditions of the great cities, 
a definite movement for decentralization has set in on the part 
of the people seeking more agreeable working and living con- 
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ditions in the country surrounding the cities. This has led 
to two types of suburban towns: the industrial satellite city 
and the suburban residential village. Within the last few 
years model communities of both types have been undertaken 
in Europe, and similar model communities are now proposed 
at several points in this country. We are now working on 
a semi-cooperative gairden suburb north of Chicago. By 
model community I do not mean the superficially pretty 
town, but rather the town designed with the greatest care 
for efficiency first, and for good living also. 


This gives a general outline of the city planning move- 
ment at this time. But who are the men to cary out the 
city planning projects? My answer is, the city engineers. 
For many years to come specialists in city planning and zoning 
will be needed to direct the civic surveys and to prepare the 
first reports on city planning and zoning projects. But this 
is only the beginning of the work in the individual city. The 
surveys must be continued, the plans must be reduced to 
practical possibilities, and the individual projects must be 
carried out on the ground. This means that much of the city 
planning itself and virtually all of the realization of city 
plans will lie in the hands of the city engineers. For the 
city engineer this offers an intensely interesting field, and 
moreover the opportunity for making himself an indispensable 
factor in the development of his community. 


So far as I have been able to find out Peoria is one of the 
few remaining larger cities in Illinois which have done nothing 
yet with city planning and zoning. Being engaged at present 
on city planning and zoning in two of the larger towns in 
Illinois (Rockford and Cicero), I might speak briefly of the 
possibility for city planning in Peoria. The first thing to 
undertake is a comprehensive civic survey. This may be 
made under the direction of a specialist in city planning. 
It is a mistake to underestimate the importance of these 
surveys. City plans based on a false sense of security in 
superficial surveys may be worse than no plans at all. The 
surveys should cover the items outlined in an earlier para- 
eraph, and when they are completed usually the best project 
to take up first is zoning. If a city planning commission has 
been organized, it may also act as a zoning commission, and 
this is desirable in many ways. Otherwise a separate zoning 
commission must be organized. In either case, since the whole 
future of the city depends on their work, the most competent 
citizens representing various fields of activity in the city 
should compose the city planning or zoning commission. 


Zoning itself is carried out by the following steps, the 
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tollowing data from the civic survey being collected for the 
particular purpose of zoning: (1) existing uses of property 
and heights and areas of buildings are shown on a set of 
maps; (2) the street and transportation systems must be 
mapped, time zones prepared, street widenings, openings and 
extensions laid out according to traffic rules, and future needs 
and transportation improvements indicated; (8) the public 
services must be mapped out along with the topography 
to indicaie the possibility for development in the various sec- 
tions and extensions of the city and also to determine possible 
limitations on different types of development; (4) supple- 
mental material may be assembled, such as aerial photographs, 
terminal studies, park and playground development, public 
building groups and community centers, and other local items. 


With as much of this data as is needed in the particular 
case mapped and tabulated in the form in which it may be 
used, preliminary zoning districts are drawn, establishing 
the uses to which property may be put, the areas which 
buildings may occupy and the height to which they may be 
built. A zoning ordinance embodying the proposed regula- 
tions is drafted; public meetings and meetings with the civic 
societies are held to discuss the proposals in a general way: 
the zoning plan is published, and the public hearings are held 
to secure the views of property owners. At length the zoning 
commission submits a final report and proposed zoning ordi- 
nance and plan to the city council for passage. Such zoning 
regulations are not iron-bound restrictions which cannot be 
changed. In fact the zoning ordinances themselves provide 
the machinery for making changes so that injustice can be 
corrected and the general plan altered as the city grows. 


Following the completion of zoning the other main proj- 
ects of city planning for a city like Peoria are: (1) a plan for 
industrial devlopment covering the transportation facilities, 
power supply, housing, etc.; (2) a plan for the future system 
of streets and roads which will meet the anticipated require- 
ments for commercial and recreational purposes; (3) a com- 
prehensive program for the development of a park and play- 
ground system; (4) a design for a civic center, possibly con- 
nected with a river front improvement; (5) regulations to 
control future subdivisions within and for 114 miles outside 
the corporate limits, in accordance with the Illinois law; 
(6) industrial and residential suburbs; (7) such items as 
railroad and street car terminals, river and harbor develop- 
ment, architectural control, and planning of the public serv- 
ices such as water supply and drainage. This outline of a 
city planning program for Peoria will serve to suggest the 
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fundamental character and the comprehensive method of mod- 
ern city planning. It is a large subject and involves the most 
exhaustive surveys and studies as well as constant confer- 
ences with interested citizen organizations in order to make 
the planning adequate and sound. Provided these require- 
ments are fulfilled, city planning, zoning and regional plan- 
ning offer the means by which we can make our cities effi- 
cient places for business and commerce, and agreeable places 
in which to live. 


While the immediate objective of city planning is for econ- 
omy in carrying out public improvements and in facilitating 
business, its ultimate objective also includes the development 
ef beautiful cities; not the city patched up with artificial dec- 
oration, but the city fundamentally beautiful because of its 
careful design for its specific uses, and because of the thought 
and care put into each project and structure as the city 
grows and develops. Since it is obvious that city engineers 
must do a large part of the real city planning and practically 
all of the carrying out of city plans, and since the Illinois 
Society of Engineers is the great meeting point in this State 
for city engineers and engineering specialists, it would seem 
appropriate that the surveying section of the Society be en- 
larged in scope to include city planning and regional planning. 
If the engineer appreciates the possibilities in city planning 
and the opportunity which it offers him, he will take a large 
part in this fascinating work which is going to be the means 
of remaking our cities to the mold of our requirements and 
our desires for the future. 


THE NECESSITY OF EXPERT SERVICE IN ZONING 


By WM. ARTINGSTALL 


I have read with considerable interest Mr. Crane’s paper 
on “ City Planning and Zoning in Illinois,” and there are a 
few remarks which might not be out of place for me to make, 
and which Mr. Crane in his position could not afford to 
emphasize. In making the following comments on the employ- 
ment of experts or experts’ services in city planning and zon- 
ing, the writer disclaims any intention of posing as an ex- 
pert on the subject but merely expresses a personal opinion 
based on his experience as a consulting engineer. During a 
period of over 25 years, he has been in almost constant and 
intimate association with the many problems confronting 
the smaller municipalities in various stetes and fullv recog- 
nizes the inestimable value of advice and counsel of the spe- 
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cialist. The various technical questions are no longer being 
handled in toto by the individual but are submitted to those 
who by training and experience have acquired special knowl- 
edge and ability in their chosen fields. The ‘writer has 
never hesitated to avail himself of the services af the expert 
or to suggest their employment to his clients. Universal sat- 
isfaction is sufficient endorsement of this policy and empha- 
sizes his personal conviction that a more general recognition 
of the additional benefit derived by the employment of ex- 
pert service will not only substantially lower the cost of mu- 
nicipal improvements (and zoning is a municipal improve- 
ment), but the public confidence naturally reposed in the ex- 
pert will materially aid the solution of many problems that 
would otherwise enlist only the half-hearted suppor of au- 
thorities or the citizens. 


The officials of the average American city are generally 
successful business men sufficiently interested in the civic 
affairs of their community to devote time and energy toward 
the improvement and welfare of their city. On those gentle- 
men and their associates rests the responsibility of adminis- 
tering the municipal affairs, but the amount of time which 
can be devoted to public improvements is limited by the re- 
quirements of their personal affairs. The detail solution or 
supervision of public works must of necessity be completed bv | 
others and the degree of perfection attained depends on the 
experience and cavabilities of him to whom the work is in- 
trusted. The enormous wastes due to poorly designed sewers, 
water systems and pavements are familiar to most of us, 
but the economic loss, the depreciated realty values of res- 
idential. industrial, and commercial property caused by in- 
discriminate and improper location is of such magnitude it 
can hardly be appreciated. Bassett has estimated an eco- 
nomic loss of over one hundred million dollars for Chicago, 
or about ten per cent of the vaue of all the real estate. 


It is not my intention to criticize the authorities. Every 
city is a problem in itself and it is practically impossible to 
adopt a workable zoning ordinance of one city to cover the 
conditions of another. This has been tried at various times in 
an attempt to save the small cost of the expert, but the re- 
sultant legal expense soon placed the balance in the other 
column, while the patched up ordinance was declared illegal. 
It must be appreciated that, as aptly stated by Mr. C. B. Ball, 
“city planning and zoning is a profession, the practice of 
which requires) long study, ¥raining and experience.” It 
cannot be relegated to the already overburdened city engineer 
and is too important to be entrusted to the amateur. To 
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prove a success, it must have the support of substantially 
the whole community. It must be presented in a manner 
easily comprehended by the layman and not left to the nec- 
essarily superficial analysis of the individual citizen. 


A program that evidences improvement in the character 
of a neighborhood or welfare of the community wins almost 
instant approval and spontaneous support. But the suspicion 
of a lowering of the social standing serves to unite the whole 
community in an army of opposition. The degree of support 
or opposition will vary with the individual opinion of the 
effect on themselves or their immediate associate. The ques- 
tion of financial gain or loss is merely relative to the im- 
provement or degradation of their social status. Being nat- 
urally suspicious, the American citizen hesitates to endorse a 
scheme of which he is ignorant or when he doubts the ability 
of the sponsors. “Zoning a city,” states the Department of 
Commerce in a late bulletin, ‘‘requires expert professional 
knowledge. But just as the lawyer depends on the layman 
to secure the facts, so must the professional expert call upon 
the citizens for much accurate information upon which any 
good zoning regulations are based.” The citizen acquires a 
better understanding of the subect while working with the 
expert and anpreciates the able development of the program. 
A. general pride and satisfaction is expressed by the approval 
of a plan when completed with co-operation between the nublic 
and the expert, and presented with a confidence gained by ex- 
perience and stamped with approval by an authority on the 
subject 


ASPHALT RESURFACING IN PEORIA, ILL. 


By C. D. JEFFRIES 


Asphalt resurfacing over wornout brick pavements was 
first tried in this city in 1902 on Hamilton St., from Acams 
te Jefferson, a distance of one block. The old pavement was 
a two-course brick surface upon a gravel foundation. A half- 
inch binder course was laid after filling up all depressions 
in the surface with the same mixture? and the wearing surface 
was one-half inch thick. This street was subjected to a heavy 
traffic and gave good service for almost 10 years when the 
surface became badly cracked and began to disintegrate rap- 
idly. The binder course was so thin that in many places 
the wearing surface appeared to be lying directly upon the 
surface of the old brick, which offered no contact. And as 
the surface cracked, large pieces of the surface asphalt would 
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become loose. The apparent weakness of this pavement was 
due largely to the insufficient thickness of the binder course 
and to the hardness. of wearing surface, which appeared to 
have a penetration of about 35. 


In 1913, Fayette St. for seven blocks from Adams St. to 
Knoxville Ave., was resurfaced with sheet asphalt over 30- 
year-old brick pavement. The old brick were laid upon a 
gravel foundation and were about 4x4x12 in. In many places 
they were disintegrated and would fall to pieces if removed. 
All depressions and inequalities in the surface were filled with 
binder course and brought to a fairly uniform grade. The 
surface was broomed at right angles to the center line and 
an attempt made to remove as much of the old filler as pos- 
sible to provide an anchorage for the binder course. A splash 
coat of the asphaltic cement cut with naphtha was applied to 
the surface of the old brick, no attempt being made to com- 
pletely cover the surface but merelyto spot. it. A 1-in. 
binder course was then laid and rolled into place followed by 
a 114-in. wearing course. After 10 years of constant heavy 
traffic, the surface is still in good condition, the city having 
spent nothing on maintenance to date, other than for re- 
pairs made by utility openings. 


Main St. from Adams St. to Glen Oak Ave., 60 ft. wide, 
and Jefferson Ave. from Hamilton St. to Franklin St., 60 ft. 
wide, both double tracked and in the heart of the business 
district, were resurfaced in 1920 and 1921, respectively. In 
the resurfacing of Main St. unusual care was exercised in the 
cleaning and preparation of the old brick surface. At night 
the surface was flushed with a power flusher and all loose 
material removed. The Peoria Railway Co., the right of way 
being in bad condition and needing renewal, obligingly raised 
their rails 3 in. above the old grade along the entire length 
of the street and thus avoided the necessity of lowering the 
brick along the rails to provide for the new surface. Both 
streets were resurfaced in the same manner, a 1-in. binder 
course with a 2-in. wearing surface of sheet asphalt. All de- 
pressions and inequalities on the old brick surface were filled 
with binder course before the application of the binder itself. 


In the resurfacing of Jefferson Ave., the Peoria Railway 
Co., claiming that the right-of-way was in good condition, 
refused to raise its rails to meet the new grade as established 
by the added thickness of the asphalt surface. It was nec- 
essary, therefore, to take up the brick along the track for a 
width of over 4 ft. and re-lay the brick upon the flat side after 
removing sufficient sand cushion, etc. The brick were relaid 
loosely with joints about 14 inch wide, so that after 
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rolling and bedding them, the binder course squeezed into 
the interstices and held them firmly, thus offering an anchor- 
gea for the paving surface. The removal of the old brick 
surface, while it is necessary along curb lines, around sewer 
inlets and manholes, and at street intersections adjoining 
other improvements, should be avoided where possible as the 
brick cannot be relaid as solid as they were in old pavement 
after years of constant traffic. Neither of these two streets 
have been down a sufficient time to predict the final result, 
but it is my opinion that the surface will show failure first 
where the old brick surface was disturbed. 


Laying the sheet asphalt after the preparation of the sur- 
face of the old pavement is similar to any other asphalt 
pavement. The penetration limits of the asphaltic cen.ent 
range from 45 to 50 on old resurface work and as high as 55 
on residential streets with light traffic. On streets which 
are shady and protected by the overhanging trees from the 
sun, the penetration is raised to 60. Asphalt resurfacing 
here costs from $1.90 to $2.00 per sq yd. for the asphalt 
sheet including the binder course. The cost per running foot 
on each side of a 60-ft. street, exclusive of the right-of-way 
of the Peoria Railway Co., averages about $6.50. The whole 
cost of the improvement, including the relaying of the old 
brick, changing and altering sewers, curb corners, etc., and 
the paving of all street intersections, is charged to the prop- 
erty abutting the improvements, the city paying nothing. 
Prices on all styles of asphalt pavements have averaged lower 
here than elsewhere and cannot be used as a criterion by 
other engineers in making a comparison of prices in their 
respective communities. The fact that sand and gravel is 
found here in abundance, together with the fact that a local 
contractor here has a stationary plant suitable for such work, 
makes this condition possible. 


The asphalt used here in all work done during the past 15 
years has been Bermudez asphalt. The specifications were 
written exclusively for native asphalts, not because other 
brands were considered of inferior quality, but because the 
results obtained had warranted a continuance of their use. 
Our specifications then belong to the so-called class of ‘“‘closed”’ 
specifications; closed because they are limited to certain spe- 
cific brands of asphalt; namely. native asphalts. The gublic 
interests are protected by the laws of Illinois which permit 
of the acceptance of the Jowest and best or responsible 
bidder. In the closed specification. while it limits the field 
to certain specific brands of asphalts and therebv limits 
competition, the public interests are protected by the spec- 
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ification which in advance limits the field to certain brands 
of asphalts which have a preference in the minds of the offi- 
cials who have carefully considered the serviceability, etc., 
of the material selected. The same results, however, can be 
secured by the open specification, as it is not always the 
lowest bidder who secures the contract, but the lowest and 
best bidder, and in the end the asphalt having the pref- 
erence with the officials may be selected, they having ex- 
ercised the discretion sanctioned by the courts in the letting 
of public contracts. 


“OPEN” VERSUS “CLOSED” SPECIFICATIONS FOR 
ASPHALT RESURFACING 


By C. R. ANDREW’ 


First, I wish to define the words ‘‘open” and “closed” as 
applied to specifications in this portion of the discussion. By 
open specifications I mean specifications that are open in a 
practical and not a legal sense; specifications which will ad- 
mit the products of a considerable number of competing firms, 
but not specifications which will necessarily admit all the prod- 
ucts of all the firms supplying asphalt. By closed spec- 
ifications I mean those specifications which are so written 
that they will admit the actual (not the possible) use of 
products of one firm or its subsidiaries. These specifications 
may be open in a legal sense, as it is possible that in other 
countries, or in other parts of this country, there may be 
independent firms manufacturing or producing a product 
which would fulfill the specifications, but in the particular 
case in question it would not be practical or perhaps possible 
for them to do so. With these two definitions in mind I will 
briefly give you the experience of the city of Decatur in ob- 
taining bids under both “open” and “closed” specifications 
for sheet asphalt surface on both new work and resurfacing 
over old two course brick pavements. 


In 1921 the city of Decatur inaugurated a considerable 
program of asphalt resurfacing. This program consisted of 
about 100,000 square yards of asphalt pavement, the majority 
of which was resurfacing over old brick, 80,000 yards of which 
was under contract during the season. This program was in- 
dorsed by the local Association of Commerce and various 
local clubs. The recommendations of the Association of Com- 
merce were that the asphalt was to be equal to “Trinidad.’”’ 
Specifications were drawn which would practically permit the 
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use of no other asphalt than natural lake asphalt. The fact 
that no other asphalt was practical under the specifications 
is evidenced by the tact that when the bids were received none 
but Trinidad asphalt was bid upon. 


The work consisted of closed binder, at least 114 in. thick 
with a 114 in. wearing surface over old brick surface. One 
project of about 15,000 yards was advertised. Five bids 
were received and the prices for that portion requiring as- 
phalt were as follows: For 114 in. binder and 114 in. wearing 
course, from $1.74 to $2.155, and for extra binder $11.90 to 
$12 per ton. ‘The engineer’s estimate was $2.20 for asphalt 
surface and $12 per ton for extra binder. For reasons which 
were not of interest from a purely technical viewpoint, the 
commissioners decided to reject all bids and instructed the 
engineer to draw up specifications which would admit a larger 
number of asphalts; in fact, to write open specifications. This 
was done and four projects amounting to about 40,000 sq. yds. 
were advertised for bids. At this letting four bids were re- 
ceived, and the prices ranged from $1.20 to $1.73 for the 
asphalt surface, and for the extra binder from $10 to $12 
per ton. 


At the request of one of the leading firms supplying 
asphalt, a clause was inserted in the bidding blanks per- 
mitting the contractors to bid on more than one brand of 
asphalt. The lowest bidder submitted two bids; one using so- 
called oil asphalt, and another Trinidad Lake asphalt. His 
bid for Trinidad was $1.44 per sq. yd. Note that under 
closed specifications the lowest bid for Trinidad was $1.73. 
Under open specifications, using the same material, the lowest 
price was $1.44. Another point which may not be directly 
attributed to the, effect of open specifications is that under 
open specifications the lowest bidder submitted lower prices 
for what we might call the accessories; that is, curb and 
gutter, drain tile. manholes, catch basins, etc. All of this 
meant a great saving to property owners. 


Later in the season but before any work had been actually 
started. the remaining 40,000 yards was advertised and at 
this bidding the price for asphalt surface ranged from $1.35 
to $1.65 and for extra binder from $10 to $12 per ton. This 
was all the bidding during the season and about 60,000 
yards was completed, leaving 20,000 yards for work as soon 
as the weather permits, in the spring. I have made a tabula- 
tion of one of the projects to show the difference in the 
cost under the various bids received during the season. This 
particular project contained 14,787 square yards. Its actual 
cost, constructed under price obtained at third bidding, was 
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$36,604.90 or $2.47 per square yard. For this tabulation I 
have taken the actual amount of material used: 


Lowest bid, closed specification _____......... 942, (4 reeo 
Lowest bid, open specification, oil asphalt... 33,652.05 


paving ($0.50 per sq: yd:) > a a $ 8,495.18 
Lowest bid, closed specifications -.................-- $42,147.23 
Lowest bid, open specifications, Trinidad...... 36,905.19 


Saving) (50.35 per isq.iyvdi)s 2 ee ee $ 5,242.04 


DISCUSSION 


Mr. Hittell—AIl authorities agree that asphalt originates 
in petroleum, and there is no difference whether the asphalt 
occurs in solution and is obtained through a steel pipe, as in 
Mexico and the United States, or if it exudes through a 
fissure in the earth in the form of a heavy oil, and is spread 
over the savannah to a depth of from two to nine feet and 
an area of a thousand acres, as in Venezuela; or whether it 
issues through a mass of fine mineral matter contained in 
what is presumed to be the crator of an extinct volcano, as in 
Trinidad. 


The dominant requirements of an asphalt cement are that 
it should be adhesive, cohesive, not vary too much in ductility 
under different temperature ranges, have permeability under 
all weather conditions, and otherwise be not affected by the 
elements. Who can say that the bitumen of any asphalt 
is superior over the others when these requirements are taken 
into consideration? In fact, the influence of the kind of bi- 
tumen as to its effect upon the character and the stability 
of the wearing surface has been greatly overrated. Mr. Wal- 
lace L. Caldwell, of the Pittsburgh Testing Laboratory, after 
an examination of the causes of failures of bituminous 
wearing surfaces, exclusive of failures due to foundations. 
states that those due to the unsuitability of the bitumen were 
but five per cent, the remaining causes being divided among 
the factors of workmanship. grading of the mineral aggregate, 
weather conditions, plant operations, and improper ductility. 


In contravention of the word manufacture, there is no 
such article as a natural asphalt. To manufacture means to 
take a raw material and by some process make it a finished 
or useful article. The so-called natural asphalts, Trinidad 
‘and Bermudez, go through two processes before they can be 
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incorporated in a paving mixture. The first is that of re- 
fining wherein the light oils and extraneous materials are 
driven off as much as commercially possible, and the second 
when these refined asphalts are fluxed with a petroleum oil 
to make them into asphalt cements. Asphalts obtained from 
petroleum go through but one process, namely, that of driving 
off the lighter oils until the residue has reached the de- 
sired consistency. 


Service and use, however, to a great extent determine the 
value of an article. Since the petroleum oil asphalts are 
put on a parity with the so-called native or natural as- 
phalts by all the leading technical societies in the United 
States, every large city in the union, the State highway de- 
partments using asphalt, and the U. S. Bureau of Public 
Roads, and furthermore, since their consumption is about ten 
times that of the Bermudez and Trinidad combined, there 
seems to be no reason why those in authority should not 
adopt an open specification and reap the benefits of genuine 
competition, without impairing the quality of the pavement. 


PREDICTING THE RESULTS OF DEEP WELL BORINGS 
By W. T. McCLENAHAN 


This paper is intended to show how an engineer may 
determine the yield and quality of water to be expected from 
a new well and how he may estimate the probable head which 
will prevail during pumping operations. It relates particu- 
larly to wells in the St. Peters and Potsdam formations. 


Notwithstanding: all the modern facilities for collecting, 
purifying and distributing water from lakes, rivers and im- 
pounding reservoirs, the large majority of people still obtain 
their water supplies from wells. In Iowa, Professor Norton 
estimates that fully 84 per cent of the people use water 
from underground sources. Since well supplies have been 
sought for so many generations it is surprising that there 
is still such limited knowledge of the location, source, move- 
ment and quality of underground water. However, since the 
discovery of oil in Pennsylvania and the subsequent develop- 
ment of the deep well drilling rig, our knowledge of the 
earth’s structure has been extended and real advancement 
has been made in the science of geology and well drilling. 
We are particularly indebted to the careful and thorough 
work of the geological and water surveys of this and other 
states and especially of the United States, whose organizations 
have assembled and interpreted for general use all the avail- 
able data from existing wells. Much of the information and 
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data in this paper has been taken from reports published by 
these various organizations. 


In order to predict intelligently the results of drilling, 
the engineer must know something about the way the rocks 
were formed and how the water comes to be in them. In 
this paper, most attention will be devoted to the rocks of 
Illinois and Iowa. The great geological processes by which 
rocks have been made may be classified under six heads as 
follows: (1) Processes by which the original rocks were solid- 
ified from material in the molten state; (2) processes of 
major disturbances such as eruptions and great upheavals 
whereby the earth’s structure was changed by warping, tilting, 
bending, fissuring, faulting, and remelting existing rocks; 
(3) processes of water action whereby rocks were dissolved, 
disintegrated, eroded, transported and precipitated in the sea, 
thereby forming new rock layers of conglomerate, sandstone 
and shale; (4) processes of lime secretion and solidification, 
processes which produced the great limestone beds; (5) car- 
bon processes which produced the coal, oil and gas strata; 
(6) glacial processes which changed the topography and 
ground the rocks under heavy ice sheets. 


Let us consider some of the ways in which these proc- 
esses affected the storage and quality of ground water. 


A. Original rocks consisting mostly of granite are or- 
cinarily not filled with water. Occasionally, however, some 
water is found in the crevices and disintegrated portions of 
such work. This water is usually quite soft. 


B. Water collects in more or less abundance in the great 
synclinal basins resulting from rock upheaval so that large 
natural reservoirs for water are provided. If a porous layer 
in such a basin be covered by an impervious shale or other 
tight rock, and water enters the porous stratum at a suffi- 
ciently high elevation, flowing wells may result from pene- 
trating the upper layers. 


C. Conglomerates, sandstones and shales were the re- 
sult of the selective classification of eroded material which 
had been dumped into the sea by heavily laden streams. The 
conglomerates and sandstones are for the most part water- 
bearing, but the shales are invariably dry. Water from these 
stones may be slightly mineralized, the nature and amount 
depending upon the kind of sandstone in which the water is 
found and further as affected by other water from neigh- 
boring strata. 


D. Lime secretions began late in the Cambrian age. As 
a rule, magnesium rocks are more porous and fissured than 
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are calcium rocks and, therefore, they hold more water. Water 
from such rocks is, of course, quite hard, and the propor- 
tions of magnesium and calcium may be expected to bear a 
close relationship to the composition of the rocks themselves. 


K. The coal deposits are apt to be rich in sulphur and 
sulphur compounds and in the anticlinal domes of this se- 
ries some oil and gas may appear. There is, therefore, little 
water in the so-called “‘coal measures” that is fit for domestic 
use and very often no dobut water from these measures un- 
favorably affects the water from other horizons that normally 
yield good water. 


F. Water from the glacial deposits is usually rich in iron 
and is sometimes quite hard. 


Thus, knowledge of the formation of the rock in which 
the water lies helps to determine the probable quality and 
yleld of a new well. The question as to how the rock holds 
the water is interesting. It is found in seams, in cracks, in 
crevices and sometimes in great caverns, but most of all it 
is held in the pores and voids of the rock itself. Professor 
Van Hise has shown that crevices and voids which can hold 
water cannot exist below a depth of more than 5 or 6 miles, 
since the great weight of superimposed rock coupled with the 
great heat at those depths causes the rocks to creep and flow 
together to form a dense, solid mass. On this basis Professor 
Slichter has estimated that about one-third of the water of the 
earth is held beneath the surface as ground water. 


No doubt water falling anywhere upon the earth pene- 
trates to some extent all overlaying strata, but since some 
of the upper strata are quite impervious, the question arises 
as to how the great quantity of water gets into the underlying 
layers. The principal source of this supply is not directly 
from above, but through the upturned edge of the porous 
layer where erosion or glacial action has exposed it to rain 
and surface water. An example of this is the outcroppings 
of the St. Peters and Potsdam sandstones occurring mostly in 
Wisconsin. From these outcrops in Wisconsin the water 
travels slowly down through the inclined strata reaching great 
depths in central Illinois. 


Under normal conditions water will not rise higher in a 
well which penetrates one of these inclined strata than the 
elevation of the low part of the outcrop. In fact, experience 
seems to show that the static water level usually falls as 
the distance from the outcrop increases. This, however, is 
not always the case, as for instance certain wells in northern 
Illinois drilled into the St. Peters sandstone have shown 
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higher levels than the low parts of the outcrop. The surface 
of this outcrop in Wisconsin is largely below elevation 800 ft. 
above sea level; some of it is little more than 600 ft. above 
sea level. Yet the original static level in two wells at Dekalb 
stood 772 ft. and 300 ft. respectively above sea level; a well 
at Harvard stood 894 ft., and one at Amboy 781 ft. above 
datum. The reason for this phenomenon is not apparent 
but it is thought to be due to leakage of water through inter- 
vening layers which are generally impervious from another 
stratum under high pressure. The effect is to build up a local 
head on the St. Peters rock in the neighborhood of the well. 
This explanation may also account for some of the variation 
in the quality of water from St. Peters wells. 


The thickness of the St. Peters sandstone is quite variable. 
It was laid down on a deeply eroded bed of limestone which 
even in the same region makes a considerable variation in the 
sandstone thickness. This is illustrated by the Chicago dis- 
trict as shown in Table 1 where the thickness ranges from 
89 ft. at Crown Point to 420 ft. at South Evanston. This 
table is from ‘‘Water Resources of Illinois,” by Frank Lev- 
erett. Since the yield is a function of the rock thickness 
it follows that the thickness of the bed has an important bear- 
ing on the vield and should be carefully determined and re- 
ported for the benefit of others who may subsequently seek 
water in that stratum. 


Potsdam and St. Croixan are names applied to a series of 
water-bearing strata lying below the Prairie du Chien group 
of dolomites, the best known layers of which are the Jordan 
sandstones, the St. Lawrence dolomite. the Franconia, the 
Dresbach, the Eau Claire, and the Mt. Simon sandstones. In 
northern Illinois, this series of strata probably attains a 
thickness of one thousand feet or more. 


In most places the texture of the St. Peters rock is rather 
clean and coarse, being formed from uniform, rounded grains 
of quartzite about one-eighth to 1 millimeter in diameter. 
The sand is of such nature that is is mined in some places 
for the manufacture of glass. The texture of the Potsdam 
group of rocks is generally finer and more thoroughly ce- 
mented together than the St. Peters rock and the sand grains 
are also more angular and less worn. 


Water from the St. Peters rock is generallv high in sul- 
phates and may even contain hydrogen sulnhide in appreciable 
quantities. It also tends to be quite hard. as the St. Peters 
stratum lies between two layers of limestone either or both of 
which may be water-bearing. If the Potsdam layers are 
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not penetrated too deeply the water is likely to be less highly 
mineralized and generally softer than the St. Peters water. 
However, the saline content usually runs higher, appearing to 
increase with the depth of the well. The reason for this in- 
crease in salt as the depth of the well increases may be 
the higher specific gravity of salt water. 


A matter often requiring attention is the approximate 
depth necessary to reach St. Peters rock. Contours of the 
top of the St. Peters rock in Illinois and Iowa show that the 
stone slopes gently to the south and southwest from the area 
of outcrop in Wisconsin. The most noticeable feature is 
a decided fold in the layer beginning north of LaSalle and 
extending in a southeasterly direction toward the oil fields 
of Crawford county. An abrupt change in the elevation oc- 
curs at this line amounting to as much as 1,000 ft. near 
LaSalle, so that wells west of the line are considerably deeper 
than those east of it. A number of synclinal basins head up 
toward the Wisconsin border in which basins lie the great 
coal fields of Indiana, Illinois and Iowa. Oil and gas are 
found in the anticlinal domes where they have been driven 
by water from beneath. Few good deep wells exist in this 
coal, oil and gas territory. 


In-estimating the depth of a well to St. Peters sandstone, 
it is necessary to know the sea level elevation of the sur- 
face of the ground at the site of the well and by use of the 
contour map and a simple subtraction the depth of the well 
to rock can be computed. In this way the Iowa Geological 
Survey has been able to predict the depth of wells in virgin 
territory to within 50 feet of the depth actually found. No 
such map has been constructed for the Potsdam layers and the 
data upon which it would be based are insufficient at the 
present time. The reader should bear in mind that static 
water levels are elusive and fleeting. For a number of years, 
static water levels around Chicago have been falling at an 
average rate of about seven feet per year and the indications 
are that other wells about the state are having and will con- 
tinue to have much the same experience, but of course in a 
lesser degree than at Chicago as more and more wells are 
drilled into the stratum. 


To increase the yield of a well, drillers sometimes set 
off a heavy charge of nitro-glycerine opposite the stratum 
from which water is to be taken. The effect of this shot on 
rocks of the nature of the St. Peters is to create a large hole 
into which, water flows more freely, as the larger surface 
area of the blasted hole.affords easy access to the well. Other 
things being equal, the yield is estimated to vary about as 
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214 times the diameter of the hole. It is evident, therefore, 
that a large hole produced by an explosion in the water bearing 
the stratum is equivalent to drilling a large hole all the way 
down from the surface at a very much less cost. However, 
not all wells are successfully shot and some have even been 
destroyed by the explosion. Professor Norton strongly con- 
cdemns the practice for Iowa on the ground that the blasting 
of the St. Peters rock in this way causes the sand to run and 
continue to cave long after the well has been cleaned out and 
finished ready for use, eventually filling up the hole and 
putting the well out of service. Nevertheless, many wells 
are now being shot in this way with apparent success. 


The yield of a stratum depends on the extent and thickness 
of the layer and on the velocity of the flow of water through 
it. The velocity of flow through rocks except through fissures, 
crevicet and uncemented greajvel is very slow. Professor 
Slichter has estimated that for a sand bed having a hydro- 
static slope of 10 feet per mile (which slope is very common 
for the St. Peters sandstone) the velocity of flow will be about 
as shown in Table 2. 


TABLE 2. 
Flow; feet Flow; cu. ft. 
per year per min. 
Fine sand, 0.2 m.m. dia. 52.8 2.75 
Medium sand, 0.4 m.m. dia. 216.0 11.00 
Coarse sand, 0.8 m.m. dia. 845.0 43.50 
Fine gravel, 2.0 m.m. dia. 5386.0 273.00 


For other slopes the velocity of flow varies about as the 
slope per mile. Professor Slichter also estimates that the 
quantity of water flowing through 100,000 square feet of sand 
in vertical cross section, on a slope of 10 feet per mile, with a 
porosity of 32 per cent will be about as shown in the right 
hand column of Table 2. For estimating the flow through 
sands of other porosities than 32 per cent he gives the follow- 
ing: 


Per Centof Voids Relative Flow Per Centof Voids Relative Flow 


30 0.81 36 nee ve 
32 1.00 aioe ee 1.76 
o4 1.22 40 2.09 


Therefore, if the layer thickness and extent be known, 
if its porosity and grain size be determined and if the hy- 
eraulic slope be ascertained and these things be uniform 
throughout the whole sand bed, close approximation can be 
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made of the probable yield of a new well. Most often, how- 
ever, some or all of these elements of estimation are unknown 
or uncertain and we must rely on other less scientific means 
for predicting the yield of the well. 


What practical method then can an engineer use for pre- 
dicting the yield and quality of water resulting from deep 
well drilling? A method which has been found useful has 
been to spot existing wells in the vicinity of the proposed 
well on a map of the surrounding district, marking the dis- 
tance of each well, and its depth and mineral content. Table 
3 gives similar data regarding the pumping rate of wells near 
Monmouth together with the heads recorded and other in- 
formation. Table 4 gives chemical data and information re- 
garding the manner of casing each well so far as that was 
known. With such a map and tabular data before him an 
engineer forms his judgment on comparative facts rather 
than on mathematical determinations. For instance, in the 
case of Monmouth, it was concluded that a well into the St. 
Peters rock, if successfully shot, might vield as much as 500 
g.p.m with a pumping lift of about 350 feet. It was thought 
that the water might contain from 1230 to 1500 p.p.m. of 
mineral solids, depending on the care with which the well 
was cased and somewhat on the annual pumpage. 


Although the information was inconclusive on account of 
the small number of wells of the kind in the vicinity, it was 
in like manner reasoned that a Potsdam well 2.400 ft deep 
might yield 1200 g.p.m. with a lift of about 220 feet. A min- 
eral content for such a well of 1050 to 1150 p.p.m. was pre- 
dicted. In considering the evidence for mineral content in 
the Potsdam well, the Aledo well was disregarded as being 
inconsistent with other data, either because the well was 
drilled too deep or on account of improper casing. 


This method of predicting the yield and quality of water 
from a new well may therefore be described as a weighing 
of the evidence from other wells. With good engineering ex- 
perience and gocd judgment, it serves the purpose until a 
better method is devised. However, in order that the predic- 
tion should be reasonably accurate, it is evident that the in- 
formation uven which judgment is based must be accurate. 
Unfortunately, this is not always the case because there has 
been no real incentive in the past for keeping accurate well 
records and the states have not had sufficient organization 
or authority for obtaining the necessary data in reliable form. 


Most well data are based on scant personal records and 
often on the memory of well drillers or others who may or may 
not have had a clear conception of just what is important. 
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Some of the things that need to be done and to be reported 
for general information are as follows: 


1. Drilling samples should be taken every 5 feet and at 
every change of formation. These samples should be care- 
fully preserved in glass jars and labeled with the depth of 
Baie: Analysis of the rock samples should be made by 
the State. 


2. Frequent water samples should be taken during drilling 
operations so as to secure a mineral analysis of water from 
all of the water-bearing strata encountered. The samples 
should preferably be analyzed by the State. 


oO. Frequent water levels should be taken in the well during 
drilling operations, so as to indicate roughly which strata 
yield water under high heads and which strata are unpro- 
ductive or even robbers of water obtained from other strata. 


4. Careful record should be made of the drilling methods 
and the manner of casing the hole. It is important to report 
the manner of shooting the well. Such reports should be in 
sufficient detail that an engineer may know what horizons 
of water were utilized and which were shut off, and that he 
may judge of the merit of the drilling and shooting methods, 
and secure data regarding the value of different materials 
used for casing. A record of any test of capacity made by 
the driller is likewise pertinent. - 


5. Careful record should be kept of the annual pumpage, 
together with the static and operating water levels prevailing 
in the well, if they can be ascertained. 


6. An annual or biannual analysis of the water from a 
well is of value, for such analysis would show marked changes 
in the mineral content of the water. Such changes indicate 
either that the casing is leaking or that some change is taking 
place in the stratum itself. 


7. Repair records such as casing and eductor pipe renewals, 
sand removal (or well cleaning’) and the like are valuable 
history and should be kept. 


If the State were to furnish blank forms and instruc- 
tions for sampling to all drillers and well owners before any 
drilling work was started and then were to insist upon ac- 
curate reports from these men, better records would result. 
In whatever way the reports are obtained, the State, if it can 
see its way clear to secure the necessary appropriation, should 
have some kind of a supervisory power for securing the in- 
formation that is really needed and should work up ‘the data 
in reports suitable for general use. 


48 ILLINOIS SOCIETY OF ENGINEERS 


WATER SUPPLIES FROM GRAVEL DEPOSITS 


By G. C. HABERMEYER 


Peoria and other municipalities secure public water sup- 
plies from sand and gravel deposits in the valley of the Il- 
linois River. From Ottawa through LaSalle to near Bureau 
the river flows westward and then turns and flows southwest 
and southward. Three miles down stream from the bend, | 
Hennepin secures a highly mineralized water from a well into 
rock. Below Hennepin, to the mouth of the river, all munici- 
palities located along the stream that have a public water 
supply, secure water from these sand and gravel deposits. 
The municipalities are Henry, Lacon, Chillicothe, Peoria, 
Pekin, Havana, and Beardstown. At all of these places water 
is drawn from wells 30 to 90 ft. deep by pumps which dis- 
charge directly into the distribution systems. The pumps are 
generally in pits deep enough to avoid excessive suction lifts. 

Mr. Crozier, engineer and superintendent of the Peoria 
Water Works Co., described the Peoria water works when we 
were here in 1914. The main well, 34 ft. in diameter, from 
which the high service pumps draw, does not furnish suffi- 
cient water and additional water is discharged into a tank 
in this well by centrifugal pumps located in other wells and 
in four caissons in the bottom of this main well. All but one 
of the wells at other places (one at Henry) are from 4 to 8 in. 
in diameter. 


At Henry, water is secured from three wells, each about 
40 ft. deep. Two of these are 8 in. in diameter, about 8 ft. 
apart, and equipped with Johnson’s screens 8 ft. long. The 
other well is 8 ft. in diameter and about 10 ft. distant. The 
last pump installed is an American centrifugal pump of 500 
gallons a minute capacity operated by electric motor. At 
Lacon, water is secured from two 8-in. wells about 6 ft. apart, 
each about 60 ft. deep. Water is pumped by two American 
two-stage centrifugal pumps, of 200 gallons a minute capacity, 
each with suction pipes extending into the wells. At Chilli- 
cothe, water is secured from ten wells about 60 ft. deep, lo- 
cated in a space 10 by 45 ft. Six of the wells are 6-in. and 
four are 4-in. diameter; all equipped with screens about 10 ft. 
long. The pumps usually used are electrically operated triplex 
pumps, the larger of which is an 8x10-in. Platt Iron Works 
pump of 350 gallons a minute capacity. 

At Pekin, water is secured from 22 wells; 19 are in a 
pit 29 ft. diameter and the other three are in a pump room 
nearby. They are equipped with screens of various makes, 
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the bottoms of which are nearly all 70 to 85 ft. below the 
surface. The two largest pumps are Blake compound duplex 
pumps, 12 and 22 in. by 12 in. by 18 in. of about 1,500,000 
gallons daily capacity each. Demands of about 800,000 gal- 
lons a day are supplied, drawing the water level down about 
one foot. At times water under pressure is applied to the 
wells and about once a year they are sand pumped. At Ha- 
vana, water is drawn by suction from ten 6-in. wells, 72 ft. 
deep, equipped with Cook screens 20 ft. long. The greatest 
distance between any two wells is 40 ft. Water is pumped 
by either of two Deane compound duplex steam pumps 12 and 
184% in. by 12 in. by 10 in. at a rate of 500 to 600 gallons 
a minute. At Beardstown, water secured from twelve 6-in. 
wells has a high iron content and considerable trouble has 
been experienced with clogging of screens. Wells have been 
sunk to depths of 40 to more than 100 ft. in an attempt to- 
secure water with a low iron content. At one time 72 wells 
2 in. in diameter were in use and each was to be pulled up 
every two years to renew the screen. Screens on larger wells 
have been cleaned by compressed air and by steam pressure. 
In 1920 ten of the wells were pulled up and replaced with 
the bottom at a depth of 72 ft. 


Nearly all samples of water from these supplies that have 
been analyzed, excepting those from Havana, have had a 
mineral content of from 400 to 500 and a hardness of 300 to 
400 parts per million. Samples from the Havana supply have 
had a mineral content of about 200 and a hardness of about 
160. These supplies, excepting that at Beardstown, contain 
but little iron. 


MECHANISM OF THE ACTIVATED SLUDGE PROCESS 
FROM THE CHEMIST’S STANDPOINT 
By A. M. BUSWELL 


At the present time there are two rather opposing theories 
for the explanation of this process. The Hampton doctrine on 
sewage filters Ardern summarized as follows: “According to 
the theory the purification process is primarily and essen- 
tially a dessolution effect brought about purely by physical 
causes and that any bacterial or biological action is definitely 
ancillary.” Those favoring this theory compare the action 
of activated sludge and of the jelly in sewage filters to that 
of coagulated alum floc. The other or biological theory was 
probably first proposed by Dunbar. Evidence in support of 
this theory presented by the writer to the American Water 


al 


50 ILLINOIS SOCIETY OF ENGINEERS 


Works Association (see “Journal” of the Association, March, 
1923) makes it seem reasonable to conclude that sewage treat- 
ment in activated sludge tanks and on trickling filters is 
similar to that of the disposal of garbage by feeding it to 
hogs. Microscopic and mechanical study of activated sludge 
indicates that the flocs are composed of communities of various 
micro-organism which eat up the organic matter in the sewage 
and re-synthesize it into living microbial protein. The pres- 
ent discussion will be based upon the assumption that this 
viewpoint is correct. 

Since the activated sludge process involves the cultivation 
of certain growths using sewage as a culture medium a review 
of the information concerning the conditions necessary for 
such cultivation will be interesting. The process was at first 
discovered by blowing air through sewage, but it was early 
apparent that on a large scale this would be comparatively 
expensive. Many attempts have been made to replace air by 
mechanical agitation. The Brosius and the Trent aerators, 
employing somewhat different mechanical means, accomplish 
a combination of aeration and stirring by means of drawing 
down a mixture of sewage and air through a pipe just below 
the level of the sewage in the tank and returning it to the 
bottom of the tank. Various mechanical agitators and agi- 
tator aerators were employed by Nordell. In another type 
of aerator experimented with by Coulter, the sewage flows 
through a jet under pressure, striking the surface of the 
liquor in the tank at a relatively high velocity and carrying 
in a considerable amount of air. Brosius used a central down- 
ward suction to produce a mixture of air and sewage and pro- 
duce circulation, while Trent employed a type of tank using 
a centrifugal pump to draw down a mixture of air and sewage 
and return through the revolving nozzles in the bottom of 
the tank. None of these devices were successful in producing 
and maintaining activated sludge. 

The Simplex aerator produces an upward velocity in a 
central tube by means of a propellor which throws the liquor 
out in a sheet from the saucer-shaped upper portion of the 
central tube. This process is said to be in successful opera- 
tion at Bury, England. The economy of this type of tank, 
however, is not definitely proved. Haworth has been operat- 
ing a mechanical circulation plant at Sheffield, England, in 
which the sewage flows back and forth through long channels 
4 ft. wide and 4 ft. deep, the velocity being produced by 
paddle wheels placed at mid length. While Haworth is able 
to maintain the activated sludge process by means of this 
device, he requires just about as much area as is required 
for tanks and filters. 


ACTIVATED-SLUDGE PROCESS OL 


In the article describing the agitators referred to above, 
Nordell states that the growth of the sludge demands so much 
air that in supplying this all the agitation necessary will be 
supplied and that any form of mechanical agitation will be 
superfluous. His conclusions seem to have been rather gen- 
erally accepted in this country and have tended to discourage 
experimental work along this line. After microscopic investi- 
gation of the organism occurring in activated sludge we are 
inclined to question Nordell’s conclusions. 


The organisms which we see in activated sludge we have 
also seen growing in stagnant pools and ditches and along 
polluted streams where we are sure the oxygen available was 
far below that which seems to be necessary for the activated 
sludge process. This observation leads to the very pertinent 
question as to whether oxygen is as essential to the success 
of the activated sludge process as it is now considered to be. 
We are unable to find any direct evidence on this point, because 
in every case the air blown into the sewage or the mechanical 
force applied as in Haworth’s case was producing several 
different effects, any one of which might be of fundamental 
importance to the success of the process. 

When air is blown into the aeration chamber of an ac- 
tivated sludge plant it does three things: (1) It maintains the 
sludge in suspension; (2) it maintains aerobic conditions; 
(3) it stirs up the mixture, allowing fresh liquor to come into 
contact with the sludge. We are not able to tell which of 
these factors determines. the critical minimum air require- 
ment. In Haworth’s process we also have the three factors 
determining the critical velocity (114 ft. per second) which he 
found necessary to maintain in his circulating chamber. The 
importance of maintaining the sludge in suspension depends 
upon the fact that otherwise the sludge could not come into 
contact with the liquid, and that if the sludge is allowed to 
stand it very soon begins to putrefy and the work done in 
building it up is lost. In other words, the reaction starts 
to go on around a lap or two on the spiral. 

The relative importance of aerobic conditions and stirring 
cannot be balanced by means of present data. Accordingly 
we have undertaken an investigation to determine the mini- 
mum air requirement of the microbial growths composing 
the sludge. To do this it was necessary to hold one at least 
of the three variables constant, thereby allowing us to balance 
the other two. We decided upon adopting some mechanical 
means for maintaining the sludge in suspension, thereby 
making it possible to. balance the relative importance of stir- 
ring and oxygen requirement and to obtain data on critical 
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stirring velocities and minimum oxygen necessary for bio- 
logical growth. 

In the first experiments, racks were dipped in and out 
of the tank containing the sewage, thereby producing aera- 
tion and stirring at the same time. The amount of oxygen 
introduced in this methed was determnied by observing the 
rate at which water containing 0 dissolved oxygen became 
aerated when substituted for the sewage. It was impossible 
to determine the rate of aeration of the sewage directly, since 
some of the oxygen is used as fast as it is taken in. In 
another set-up we provided our tank with a filtros plate in 
the bottom and a rotating Nidus rack. Experience with the 
dipping rack had shown that the amount of air required was 
comparatively small. We therefore arranged to feed air in 
very small quantities by means of an aspirator bottle, a 
common apparatus in chemical laboratories. As a result of 
several such experiments we were able to produce an abundant 
growth of sludge and a very good clarification and a sub- 
stantial purification of sewage in from three to six hours 
and using as low as 0.002 cubic ft. of air per gallon. In 
other words, as long as sludge is not allowed to settle in the 
bottom of the tank and putrefy and as long as circulation 
is maintained activated sludge will grow and develop at oxy- 
gen levels so low that they can scarcely be measured. Stirring 
is apparently very much more important than is oxygen. 

If we consider the various steps which must take place in 
the activated sludge process it will be apparent why stirring 
is of such great importance. There are apparently four im- 
portant points involved in this process: (1) The water sur- 
face; (2) an activated sludge floc; (8) a colloidal particle 
of organic matter; (4) a dissolved molecule of organic matter. 

We shall discuss the process in terms of six reactions. 
In the first place, the air must saturate the liquor or water 
immediately below the surface of contact. Langmuir has 
shown that enough molecules strike such a surface to saturate 
it in an infinitesimally short time, giving a thin layer of water 
saturated with oxygen immediately in contact with the air 
surface. Second, this oxygen must then diffuse to the ac- 
tivated sludge particles. This is an exceedingly slow process 
as was pointed out over twenty years ago by Noyes and 
Whitney and later emphasized by Phelps. Third, the dis- 
solved molecular organic stuff must diffuse to the activated 
sludge particles. This also being a diffusion process is slow. 
Fourth, the colloidal particles must get to the activated sludge 
floc somehow or other. The actual change of position of col- 
loidal particles is practically 0. Fifth, the organic materia] 
and the oxygen must be taken up and worked over by the 
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organisms of the sludge floc. As far as we are able to tell 
this is a comparatively rapid process. Sixth, the by-products 
of the biological growth must diffuse away from the sludge 
floc, otherwise they will accumulate and poison it. 

Thus we have six steps which must take place in a proc- 
ess and all except 1 and 5 are comparatively slow. The only 
way that we can speed up the other four steps is by stirring, 
which will sweep away the saturated film from the air surface 
and bring it down in contact with the activated sludge par- 
ticles. It will move the dissolved and colloidal organic mat- 
ter about so that they come in contact with the floc and will 
sweep away the metabolic products of the sludge organisms. 
In view of this analysis it does not seem so strange that 
stirring should prove to be more important than air in the 
carying out of this process. Stirring by means of blowing air 
through sewage si a rather inefficient process. We do not get 
as much stirring for the power input as we would if the power 
were applied in some other way. When air is blown into 
sewage in activated sludge flocs, air bubbles and liquid are 
driven in the same direction. The most efficient process 
would be one in which the air surface and flocs would be held 
stationary while the liquor be caused to flow past them. The 
experimental apparatus which we have used approaches some 
such condition and it is for that reason that we were able 
to obtain the results described. 


STATUS OF SEWAGE DISPOSAL IN ILLINOIS 


By PAUL HANSEN AND HARRY F.. FERGUSON 


Because of increasing demand for cleaner streams and 
present activity in providing for better sewage disposal, as 
evidenced by the formation of a number of sanitary districts 
in Illinois within the past few years, it has been deemed ad- 
visable by the Sewerage Section of the Illinois Society of En- 
gineers to have a report giving the status of sewage dis- 
posal in the State. Table 1 gives a list of sewage-treatment 
plants so far as information has been obtainable, arranged 
in groups for cities and villages, and for Federal, State, 
county and private institutions. In Table 2 are listed the 
various plants according to type. 

The largest group comprises single-story tanks only, num- 
bering 62 and serving a total population of approximately 
255,000. Many of these tanks effect some improvement in 
the streams over the condition that would result from the 
discharge of crude sewage and these are listed as O.K. But 
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as a matter of fact, few of them receive any attention. All 
of them would probably give better results if they were looked 
after systematically. 

There are 8 plants serving a population of 29,300, involv- 
ing single-story tanks and either percolating or sprinkling 
filters. The term “percolating” indicates those filters where 
some form of trough arrangement is used as contrasted with 
sprinkling nozzles to distribute the sewage on the filter. All 
of these plants now in operation are more or less neglected; 
some of them almost totally neglected. Many of them are 
decidedly overloaded and none of them are producing satis- 
factory effluents. The plant at LaGrange is out of service 
altogether. This plant has a well-designed dosing chamber 
and sprinkling filters and is supposed to receive sewage from 
a prior existing septic tank some distance away. A small 
sewer was laid along the side of a large storm sewer in 
order to convey the septic-tank effluent to the treatment plant. 
The construction of the sewer, however, was so poorly carried 
out that the sewage from the small sewer leaks into the large 
sewer and escapes into the stream. Thus it is impossible 
to deliver sewage to the sprinkling filters. This plant has 
been taken over by the Chicago Sanitary District and plans 
are under way to again place it in operation. 

There is but one plant comprising a single-story tank 
and contact beds, namely, at Polo. In this case, however, 
the contact beds have been abandoned and the only treatment 
which the sewage receives is in the septic tank. Until re- 
cently there was a similar plant at Chicago Heights and this 
plant was generally neglected and never gave a satisfactory 
effluent. It has recently been remodelled so that it now com- 
prises two-story tanks and sprinkling filters. i 

There are 10 plants serving a population of 19,700 com- 
prising one-story tanks and intermittent sand filters. Only 
one of these has received systematic operation; namely, that 
at Harvard. This plant, until it became overloaded, has al- 
ways produced a good effluent and continued to give a good 
effluent even after the loading was larger than ordinarily 
considered good practice for such filters. The other plants 
have been more or less neglected. The sand filters at Wood- 
stock, for example, have been so completely neglected that it 
is difficult to find them on account of the heavy growth of — 
weeds. To this group might be added the plant at Mendota, 
which comprises intermittent sand filters, but no preliminary 
treatment of a substantial nature. Some sedimentation, how- 
ever, takes place in small crude tanks adjoining each filter. 
These tanks are simply excavations with sides protected by 
wooden sheeting. 
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In connection with country clubs, there is a demand for 
some form of treatment which will be simple and will not 
expose sewage to view and this has led to the adoption of 
plants including some form of tank treatment followed by 
subsurface irrigation in prepared beds of sand. This repre- 
sents an effective installation if the sand areas are made large 
enough. Plants of this type involving single-story tanks have 
been installed at Calumet and Northmoor country clubs and 
at Arden Shore, a charitable institution giving summer out- 
ings to children of the poor. They serve a total population 
of about 800. 


Twelve towns, having a total population of 30,200, have 
adopted treatment by two-story tanks only. The popularity 
of the two-story tank seems to be developing even for small 
installations. It is not apparent that these tanks receive any 
more attention than the single-story tanks, although it is 
generally recognized that they will not operate properly un- 
less they receive some attention at least once a week. So far 
as known, most of these tanks are removing a substantial per- 
centage of the settleable solids, but some of them are giving 
poor results because of utter neglect. 


Where dilution is available and it is merely desired to 
protect water supplies or bathing beaches from excessive 
sewage pollution, two-story tanks with chlorination of the 
effluent have been looked upon favorably. ‘The first plant of 
this type was installed at Moline in 1913 to protect the water 
supply against a small portion of the city which discharges 
its sewage into the Mississippi River above the waterworks 
intake. This plant has been partially neglected and when 
inspected several years ago the chlorine apparatus was not 
in operation. Three additional plants of this type are being 
installed for the North Shore Sanitary District at Lake Bluff 
and Highland Park. These are intended to protect the bath- 
ing beaches and should receive good operation under the sani- 
taray district organization. The total population served by 
this method is about 8,800. 


Tanks of the two story-type followed by sprinkling or 
trickling filters have been used or are now under construc- 
tion in 15 places serving a population of about 191,400. An 
additional plant of this type is contemplated for the near fu- 
ture at Urbana-Champaign. As already noted, one has just 
been completed for Chicago Heights and another placed in 
operation late in December, 1922, at Downers Grove for the 
Downers Grove Sanitary District. A small area of sprinkling 
filters is incorporated with the new Calumet plant of the Chi- 
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cago Sanitary District. These filters have not yet been placed 
in operation. 

All except the plants at Chicago Heights, Downers Grove, 
and Morton Grove are of the percolating or roughing filter 
type. They have, for the most part, been neglected and over- 
loaded, and have not been giving good results. At present 
the Chicago Heights plant is under efficient operation and is 
giving a good effluent. The effect of this plant, however, 
on the stream is more or less negatived by the fact that con- 
siderable industrial wastes are discharged into the same 
stream without treatment. At Downers Grove the plant is in 
charge of a man whose sole function is to look after its 
operation. He has no special qualifications for this work 
and it remains to be seen if he can obtain good results after 
being properly instructed. The Morton Grove plant is within 
the Chicago Sanitary District and is efficiently managed. 


There are 11 plants serving a population of 24,100 in- 
volving two-story tanks followed by intermittent sand filters. 
So far as known these plants, with the exception of the one 
at Sandwich, are more or less neglected though some of them 
are designed on a sufficiently liberal basis to insure good re- 
sults with good management. The Sandwich plant has al- | 
ways been well managed and produced a good effluent. 


There is but one plant comprising two-story tanks and 
contact beds, namely, at Sparta (population 3,300). This 
type of installation was used in order to avoid pumping. 
It has not received systematic attention and has not given 
desired results. There are dwellings within a few hundred 
feet of this plant and there has been some complaint. There 
are some country club plants and plants for private institu- 
tions which comprise two-story tanks followed by subsurface 
disposal. One of these is installed at the Shore Acres Country 
Club. . , 

At Great Lakes, the naval training station, there is a plant 
that is rather unique in the field of sewage disposal in that it 
comprises mechanical filters of the type commonly used in 
connection with the purification of public water supplies. 
These filters receive the effluent from two one-story sedi- 
mentation tanks operated in series. There are separate sludge- 
digestion tanks. The effluent from the sedimentation tank is 
passed through a secondary tank which was designed to serve 
as a coagulation and sedimentation basin. The use of alum 
and lime was soon abandoned but the basin has been con- 
tinued in service as a secondary settling tank. The operation 
of this plant has not been entirely successful. 
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The year just past marks the initiation of sewage-treat- 
ment plants on a relatively large scale under the three sani- 
tary district laws and they will be watched with interest to 
observe to what extent the sanitary district organization fa- 
vors good operation and maintenance. At the annual meeting 
in 1922 there was a symposium on sanitary districts which 
brought out the point that the sanitary district laws were 
favorable to better results in sewage treatment than had 
hitherto been obtainable because these laws provide a means 
for raising reasonably adequate funds for building, maintain- 
ing and operating sewage-treatment works and intercepting 
sewers. Furthermore, these laws provide for an organiza- 
tion with the sole duty of properly carrying out these func- 
tions. Among engineers experienced in sewerage practice 
these attributes of sanitary districts will be appreciated, for 
it is well known that sewage disposal is the last thing that 
a municipality desires to spend money for unless it be the 
matter of maintaining and operating the works after they 
are built. Sewerage engineers are also aware of the pres- 
sure that is brought upon them to cut the cost of works, thus 
resulting in reducing the capacity of installation to a point 
where they can not function properly. 

Following is a list of plants built and building under sani- 
tary district organizations with notations covering their prin- 
cipal characteristics. 

1. The Calumet plant of the Chicago Sanitary District 
comprises sedimentation tanks of the two-story type, sludge 
beds, about 34, acre of sprinkling, and several units for acti- 
vated sludge. The plant is built to serve 150,000 with an 
average flow of 37,000,000 gallons per day or about 250 gal- 
lons per capita. Average detention period in tanks, 2.9 hours. 
Gas-vent area, 17 per cent of total tank area. Total depth 
of tanks below water surface, 25 ft. Sludge-bed area 333 sq. 
ft. per 1,000 population with room for expansion in case this 
proves insufficient. 

Aeration tanks capable of handling an average flow of 
1,750,000 gallons per day with a 4-hour detention period al- 
lowing for 25 per cent of returned activated sludge. Acti- 
vated-sludge tanks arranged in two units, one to receive fine 
screened sewage and the other to receive effluent from two- 
story tanks. Sedimentation tanks for activated sludge filled 
with Dorr thickeners and operating on a basis of 1,550 gal- 
lons per sq. ft. per day. Sprinkling filters to be operated at 
average population load of 9,400 per \acre, equivalent to 
2,350.000 gallons per acre with dosing apparatus to permit 
increasing these rates by 50 per cent. Filtering medium con- 
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sists of 5 ft. 10 in. of 2-in. broken stone underlaid by 6 to 12 
in. of broken stone varying in size from 2 to 4 in. Secondary 
sedimentation basins following sprinkling filters are of the 
Dortmund type with average retention period of 1.5 hours. 


2. The DesPlaines River activated-sludge plant is de- 
signed to care for a population of about 40,000 in a number of 
communities west of Chicago and along the DesPlaines River. 
It comprises an air-compressor plant, coarse rock screens, 
grit chambers, Reinsch-Wurl fine screen, four aeration tanks, 
settling tanks and provisions for de-watering sludge. Sev- 
eral types or designs of devices are used throughout and the 
plant is flexible in operation and fully provided with measuring 
devices so that it may be used as an experimental plant to 
yield data that may serve as a basis for the design for other 
plants to be built in the district. 


The capacities of the various elements have been made 
liberal to allow latitude for experimental purposes. Assum- 
ing the nominal capacity at 4,000,000 gallons per 24 hours 
the various devices would operate at the following rates: 
Grit chambers, velocity 1 ft. per second operating singly, 
retention period about 40 seconds. Aeration tanks have a de- 
tention period of about 6 hours. Two depths of tanks, 10 and 
15 ft., are provided and baffles are arranged to produce 
velocities of approximately 1.36 to 2.72 ft. per minute. Two 
of the tanks are arranged for re-aeration of sludge before 
being applied to the incoming sewage with means for ad- 
justing the period of aeration. Sedimentation tanks have a 
detention period of about 214 hours assuming an effective 
depth of 8 ft. Half of the tanks are provided with steep- 
sided pyramidal bottoms and half with Dorr thickener de- 
vices. There is one additional sedimentation tank with a 
Dorr thickener device for sedimentation of re-aerated slude-. 
The plant has not been in operation long enough (placed in 
operation December 1922) to afford any operating data of 
interest, though it is now turning out a uniformly satisfac- 
tory and nonputrescible effluent. 


3. At Decatur there is under construction a sewage-treat- 
ment plant for handling mixed domestic sewage and sewage 
and wastes from a corn-products works in the proportion of 
one waste to 5.4 domestic sewage. This proportion will 
change from time to time with the growth of the citv. The 
design provides for a tributary population of 60,000 estimated 
for about 1930 with a total dry-weather flow of mixed sewage 
of about 7,960,000 gallons per 24 hours. The plant com- 
prises coarse screens, grit chambers, sedimentation tanks of 
the Imhoff type, sludge beds, sprinkling filters, and final sedi- 
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mentation tanks equipped with Dorr thickeners. The present 
installation will include but one-half the full equipment of 
filters and final sedimentation tanks. The nominal rates used 
in the several devices will be as follows: 


Grit chambers will provide a velocity of 1 ft. per second 
for a flow length cf 75 feet. Imhoff tanks will provide a 
displacement of 2.05 hours at the start of operation and of 
1.51 hours at the time of enlargement. The sludge-storage 
capacity will be 3.88 cubic feet per capita at the start of 
operation and 2.97 cubic feet per capita at the time of en- 
largement. Sludge beds will have an area of 667 ft. per 1,000 
population with provisions for extension to 1,000 sq. ft. per 
1,000 population. Sprinkling filters will have a population 
load of 10.000 per acre when the entire installation is com- 
pleted and a population load of 15,300 per acre based on 
the present population. These rates represent 1,330,000 gal- 
Jons and 1,950.000 gallons per acre per 24 hours, respactively. 
- Final sedimentation tanks are designed on the basis of 3,000 
gallons of sewage per sq. ft. of total tank surface for 24 
hours, equivalent to an approximate total displacement pe- 
rio dof 30 minutes. 


4. The North Shore Sanitary District comprising the cities 
and villages along the shore of Lake Michigan in Lake County 
is now building 5 small treatment plants. The effluent from 
3 of these will be discharged into Lake Michigan and the 
treatment will involve sedimentation in tanks of the Imhoff 
type and sterilization of the tank effluent with liquid chlorine 
to protect bathing beaches. The effluents from the other 2 
plants will be discharged into Skokie Ditch and the treatment 
will involve sedimentation in tanks of the Imhoff type, filtra- 
tion through sprinkling filters and final sedimentation in 
tanks of the Dortmund type. In these plants the following 
approximate rates and loadings have been adopted: Imhoff 
tanks. displacement period 4.0 hours: sludge storage capacitv 
3.0 cubic feet per capita. Sludge beds, 1,000 sq. ft. per 1,000 
population. Sprinkling filters. 2,500,000 gallons per acre per 
day and a population load of 12,500 per acre. Final sedimen- 
tation basins, 1.500 gallons per sq. ft. of tank surface per 24 
hours. 


5. The Downers Grove Sanitary District treatment plant 
is assumed to handle the sewage from a population of 4,000 
producing 100 gallons of sewage per capita. On this basis 
the several parts would have the following rates and loadings: 
Imhoff tanks, detention period of 2.6 hours and sludge storage 
of 2.4 cubic feet per capita. Sludge beds, 625 sa. ft. ner 1,000 
population. Sprinkling filters, 15.000 pcpulation load per 
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acre of 8 ft. deep. Final sedimentation, detention period 2.6 
hours. 

6. For the Urbana-Champaign Sanitary District, designs 
are being prepared for sewage-treatment works. After an 
extensive investigation of activated sludge and careful com- 
parative studies of relative economies of various treatments, 
a decision was reached in favor of Imhoff tanks, sprinkling 
filters and final sedimentation. 

By way of general summary we may say that sewage 
treatment in Illinois has not hitherto been very successful be- 
cause of inadequate financing ability and apathy on the part 
of municipalities. Under the several sanitary district laws 
sewage treatment appears to be placed on a good basis with 
reference to financing, design and construction, and opera- 
tion. It remains to be seen how well the continued operation 
of such plants is carried out and also the actual cost of opera- 
tion. Many cities may well afford to install necessary sew- 
age-treatment plants and to better operate those already in- 
stalled. In some instances, the conditions may be favorable 
to the formation of additional sanitary districts. 


TABLE 1. SEWAGE-TREATMENT PLANTS IN ILLINOIS 
January 1923 
(This list probably is not complete.) 


Sewers: S—sanitary; C—combined; M—mixed sanitary and com- 
bined; St—storm. 


SEWAGE-TREATMENT PLANTS 
T—Tank, plain settling, septic seondary settling C—Contact beds 


I—Imhoff tank R—Roughing filter 
D—Separate sludge digestion tank A—Activated sludge 
S—Sand filters B—Sludge drying bed 
P—Percolating and sprinkling filters Cl—Chlorine 
Sewage-treatment plants —- 
Pop. Sewer Year Date last Condition 
PLACE 1920 System Type installed inspection and remarks 
Aled os see erg hh, 233i) S AADP 1909 6-19 Unsatisfactory 
Overloaded? 
Alias co 352 oi es 3,019) S20 F 1912-1923 7-22 O.K. 
ANEOCH sain cee 175-58. ASE 1921 10-21 O.K. 
Arlington Heights. 2,250 C TS 1912 4-20 Neglected 
ASUtOn osha ks 882 S+27TS 1917 10-19 Neglected 
Atlantal: soe. 1 ie) Ws tamer Sela Prior 1918 5-21 Neglected 
Barrincton... Vi4a OeelS Prior 1912 "72147" eae 
Belleville.................. 28, S22! C2 ST Prior 1914 7-15 Overloaded 
Bentonss ia ete 13201 <M; oT 1914 2-21 T abandoned 
Bushnell..4. shes 2116. 2 Sil B Prior 1914 9-21 P abandoned 
+Calumet Region..150,000 C IBAPT 1922 1-28 O.K. 
Cambridge.............. SEL o's “SL Lode 1918 9-21 Neglected 
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See eed 10,928 
BPOLCON. «...-.2.-.::.-. 2,020 
mertnage.................. 2,129 
Se ees 463 
merely 0. os. 12,491 
inampaign............... 15,8738 
Chicago Heights...... 19,653 
Christophev.............. 830 
Collinsville............... 9,753 
Crystal Lake.......... 2,249 
re 1,484 
| «ES ae 7,871 
BPCMUC....-2...00...0-..8 4 2,552 


DesPlaines River.... 30,000 


Downers Grove....... 3,543 
PPCGUOIN:...........2.25.::. 7,285 
A 1,012 
Edwardsville........... 5,336 
OG te (ae er 5,004 
Bamnhurst.-2..-.2..0..02-.. 4,594 
9 Sg 6S Ce aes ee 2,754 
Farmington............. 2,631 
Tig: Mini 292) 2 3,558 
(DC ER ee 2,974 
Geneseo..............-.----. 3,375 
2 ee 2,803 
a a a ee 1,228 
Georgetown.............. 3,061 
Glencoe............2...2...- 3,381 
Glen Ellvn.............. 2,851 
Grays Lake............. 736 
Greenville................. 3,091 
rervard tos... 20. 3,294 
PPerriy. . tte... 10,986 
Highland Park....... 6,167 
Pig wood............-...- 1,446 
PemisoOrO.....-.....2.... 5,074 
Hoopeston...............- 5,451 
MeCSeyVille............-... 3,839 
Johnson City.......... 7,137 
Mee Wanee! 62... .:.):...... 16,026 
LaGrange................. 6,525 
Peres Blut .::......-2-.. 819 
Take Forest..a.s...- 3,657 
Lake Zurich............ 316 
Be wistOwmn.....:--...---. dag 
Sibertvville._.<.......... 2,120 
Pambard.....:..-..:--.c:-- 1,381 
McLeansboro.........-. 1,927 
MaACOMD.:-..-:..2:...-..- 6,714 
Blntend- via ate... 1,882 
BIAaTiON... 2... 523s 9,582 
mrendotas....212ees 3,934 
Moline s: 2... sk. 30,7384 

5,000 
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1910 9-14 
1914 4-15 
1911 9-19 
1922 1-22 
1904 11-14 
1894 6-14 
1921 1-21 
1916 8-21 
1907 10-16 
1910 
1921 8-21 
1916 12-17 
1914-1915 9-21 
1914-1915 9-21 
1920 9-15 
1922 1-23 
1922 10-20 
1907 6-19 
1921 12-21 
Prior 1914 8-21 
1922 1-22 
1919 9-19 
1914 none 
1921 1-22 
1917 7-17 
1911 10-20 
1922 7-20 
1914 6-21 
1915 6-15 
1918 10-18 
1903 3-12 
1913 9-19 
1907 9-19 
1915 12-19 
1908 1-21 
Prior 1912 12-12 
Prior 1912 92-15 
1923 
1916 none 
1910-1911 10-19 
Prior 1914 6-11 
1922 none 
Prior 1913 10-19 
1910 4-20 
19238 
Prior 713-’23. 6-138 
1916 
1912 12-20 
Prior 1912 8-21 
1918 9-19 
1907 9-21 
1894 7-14 
1911 8-19 
1914 1-22 
1921 12-21 
1913 3-20 
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O.K. 

O.K. 

Overloaded 

O.K. 

O.K. 

Tank abandoned 
O.K. 

Neglected 
Neglected 


O.K. 

O.K. 

Neglected 
Overloaded 


O.K. 

Neglected 

O.K. 

Tank abandoned 
aes 

O.K. 

? 

O.K. 

Neglected 


Overloaded 
Neglected 
O.K. 


O.K. 

P abandoned 
Neglected 
Neglected 
Neglected 

O.K. 

Neglected 
Neglected 

Under construct’n 
9 

Overloaded 

Tank abandoned 
Under construct’n 


OK 

O.K. 

Under construct’n 
Ke. 

“4 

Neglected 

O.K. 

O.K. 

O.K. 

O.K. 

O.K. 

Tank abandoned 
O.K. 

O.K. if Cl 
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Momence.................. 2,218 C T (part) Prior 1910 9-10 O.K. 
Monmouth................ rom i ciao Oates fy Prior :1912 _;8-12. O.K. 

Morton Grove......... L079. S?"41PB 1914 2-17 Chicago Sanitary 
District, O.K. 
Mounds 24 2 ee 2,661 S TP 1914 8-15 Neglected 
Mt. Vernon.....:....... 9,815 M_ T (part) 1910 11-20 Tank abandoned 
Naperville............... 2330-5" Jf 1905 8215; OK 
Neoga,:. bs Malet ys 2 1920 2-20 O.K. 
Nokomis: 2st 3,465 S IB 1920 9-20 O.K. 
North Chicago........ 5,839. S .TP 1913 1-17 Neglected 
Oblong se oe 1547 C «37 1910-1922 1-23 O.K. 
Oinévas a a 24or S HSB 1914 2-21 O:7K, 
Palatine: tiation 1210" C27 1914 4-20 Neglected 
Palestinéiealsikis +303. 8 “18 1918 2-21 O.K. 
Pana kee See 61122 -SizeTPTB 1915 1-22 Overloaded and 
- neglected 
Paris =) as 7985 So VE 1899 2-22 Neglected 
Pinckneyville... 2.649 S T 1919 6-19 O.K. 
Plano athe LARS” 2p 1914 11-14 O.K. 
Polo 22 a ieee 1867), S* 377E 1906 8-19 C abandoned 
Potitiacn eee dee’ S664 - Gand 1921 1-22 O.K. 
Princeton... ea: 4126 S «TP 1900-1911 11-14 Neglected 
Rankin: 2 6b 994° °C of 1915 5-20 O.K. 
Robinson..a ee 33895. Siok 1906 7-14 O.K. 
Rochelle. aa ey BS10 (5. 8F 1907 6-19 Overloaded 
St. Charleses.f0...0 4,099 S I 1917 1-22 ? 
Salenr- hatin aioe C+ 457 SB 1916 6-19 O.K. 
Sandwichjaken 2,409 S ISB ? 2-21 Overloaded 
pparta.. ceric Oe LY 8340 S 0B 1OE7 1-22 O.K. 
oleae aes 2508 GCG. 4F 1909 5-13 O.K. | 
Urbanae 22 a 1024438 er 1894 10-15 To be abandened 
Villas: Parkiosnde ¢) 854 C_ I (part) 1917 5-21 ee 
West Chicago......... 25504.0°S) FDS 1918 9-21 Oe 
Wheaton.....20...: 4,187 S - T (part) 1904 8-18 Overloaded 
White Hall/aviaast, 2954. SR 1913 9-18 O.K. : 
Woodstocek................ §522--S° are 1908 5-22 Overloaded 
Wyoming. 222225588 13376 Co et 1907 2-15 Overloaded 
Neglected 
+Chicago Sanitary District. 
Federal Institutions 
Wortuoshenidanice ts et. ROE oe ? S)) TPB) 1912 S42) eee 
Greatielakeaiatt ~ suai) oes ? S TDTSP1917 2-21 Neglected 
Belleville Scott: Aviation Field is S IATB 1917 7-18 Overloaded 
State Institutions 
Alton State Hospital... 729 Swe e 1917 “22ers 
Dixon Epileptic Colonv............ 345 S -IPB .1918 ~“S218"9Ock 
St. Charles School for Boys............ 813 SEP 1917 +9219" -@3e 
County Institutions 
Adams Co. T.B. Sanatorium... 2 Se 1920 2-22e4 ee 
Kane Co. T.B. Sanatorium... 2 Se Mt ? 10-20 O.K. 
Mason Co. Almshouse................ STS 1911 7-13 O.K. 
McLean Co. T.B. Sanatorium... S° TSB ° 1919 - 11-215 ee 
Peoria Co. Poor Farm.................. 150-250 S. T ? 8-18 O.K 
Sangamon Co. Poor Farm............. 180-225 S TR ? 2-13 ? 
Tazewell Co. T.B. Sanatorium... Se 1: a 7-20 ? 
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Private Institutions 
Arch-Diocesan Seminary, Area....... 250 S- IPTCI 1921 Fie 
Flossmoor Country Club............... . 150-200 S T 1919 8-20 O.K. 
Geneseo Outing Club.....0000000..0.02..... peel & i 6-22 O.K. 
German Evangelical Orphans & 

Old Peoples Home, Bensonville... 120 Sete ? 5-21 . Neglected 
Idlewild Country Club, Flossmoor... 75 Pe k 1919 8-20 O.K. 
Kenilworth Sanatorium, Glenview.. ed 2 9-21 Neglected 
Northmoor Country Club, High- 

TEE Do en Siae'L 1921 9-22 Neglected 
Olympia Fields Country Club.......... 200-1000 S_ I 1919 9-22 Neglected 
Shore Acre Country Club, Lake 

Ea eRe ill la ER Suped! 1920 9-22 O.K. 

TABLE 2. SEWAGE-TREATMENT PLANTS IN ILLINOIS 
SINGLE-STorY TANK ONLY 
(No distinction between plain settling and septic) 
~ Anna Geneseo Mt. Vernon 

Atlanta Geneseo Outing Club Naperville 
Belleville (8 tanks) Georgetown Oblong 
Bensonville Orph. Highland Park (3 Paris 

Home tanks) Peoria County Poor 
Benton Hillsboro Farm 
Canton Hoopeston Plano 
Carrollton Idlewild Country Club Polo (contact beds 
Carthage Jerseyville (part of abandoned) 
Centralia city Robinson 
Champaign Kane Co. T.B. Hospita] Rankin 
Christopher Kenilworth Sanitarium Rochelle 
Collinsville (2 tanks) Kewanee Tazewell County T.B 
DeKalb Lake Zurich Hospital 
Depue Lewistown Toluca, 
Duquoin Libertyville Urbana 
Edwardsville (part of McLeansboro Wheaton 

city) Macomb Whitehall 
Eldorado Manteno Wyoming 
Fairfield Marion Neoga 
Flora Momence (part of 
Flossmoor Country city) 

Club Monmouth 


SINGLE-STORY TANK AND SPRINKLING OR PERCOLATING FILTER 


Aledo 

DeKalb 

Fort Sheridan 
Glen Ellyn 


Highland Park 
La Grange 
Mounds 

North Chicago 


Princeton 

Alton State Hospital 

Adams Co. T.B. Sana- 
torium 


SINGLE-Story TANK AND INTERRMITTENT SAND FILTERS 


Arlington Heights 
Ashton 
Flossmore - 


Greenville 
Harvard 
Lombard 


West Chicago 
Woodstock 

Mason Co. Almsnouse 
McLean Co. T.B. San. 


SINGLE-SToRY -TANKS AND SUB-SURFACE DISPOSAL 


Arden Shore Resort 
Calumet Country Club 


Northmoor Country | 
Club 


Idlewild Country Club 
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Two-Story TANK ONLY 


Cary Grays Lake St. Charles 

Cuba Lake Forest Salem 

Geneva Nokomis Pontiac 

Genoa - Palatine Villa Park (part of 
city) 


Two-Story TANK AND CHLORINATION 


Highland Park (part Lake Bluff 
of city) Moline (part of city) 


Two-StTory TANK AND PERCOLATING OR SPRINKLING FILTER 


Bushnell Galva Pana 

Calumet Region Highland Park (part Dixon Epileptic Colony 
Chicago Heights of city) St. Charles School for 
Decatur Highwood Boys 

Downers Grove Johnston City Arch-Diocesan Semi- 
Earlville Morton Grove nary 


Two-STORY TANK AND INTERMITTENT SAND FILTERS 


Antioch Farmington Olney 

Barrington Flossmore Country Sandwich 

Cambridge Club Palestine 

Elmhurst Mendota Olympia Fields Coun- 
try Club 


Two-StorRyY TANK AND CONTACT BED 
Sparta 


Two-Story TANK AND SUB-SURFACE DISPOSAL 
Shore Acres Country Club 


ACTIVATED SLUDGE 


Calumet Region (experimental units) 
Des Plaines River Plant (Chicago Sanitary District) 
Scott Aviation Field, Belleville 


SEDIMENTATION AND MECHANICAL FILTER 
Great Lakes Naval Training Station 
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REPORT OF THE COMMITTEE ON 
_ DRAINAGE LEGISLATION 

Your Cmmittee on Drainage Legislation has examined the 
proposed revision of the levee act as embodied in Bulletin 42 
of the State Geological Survey. Your Committee finds that 
this suggested revision does not materially change the ex- 
isting law. Your Committee finds that all the court de- 
cisions and precedents which are of essential value in inter- 
preting any drainage law will still be applicable to the pro- 
posed revision. The revised law does, however, rearrange 
the various acts in a more workable form, provides a more 
logical sequence and eliminates some of the conflicting para- 
graphs in the present form of drainage laws. Your commit- 
tee recommends the endorsement of this revised levee act by 
the Illinois Society of Engineers and further recommends 
that a copy of said ndorsement be transmitted to the chairman 
of the committtee on drainage of the Ilinois State Legislature. 

Your Committtee further presents herewith a proposed 
act providing for the preliminary expenses involved in the 
organization of a drainage district. This proposed act was 
submitted by a member, Mr. T. N. Jacob. It is patterned 
after a similar act embodied in the drainage laws of Missouri. 
Your Committee recommends the approval of this act by the 
Illinois Society and that a copy of such approval and endorse- 
ment be also sent to the chairman of the Committee on Drain- 


age Legislation of the Illinois General Assembly. 
L. K. SHERMAN (Chairman), C. E. DELEUW, G. W. PICKELS. 


That Chapter 42, “R. S. DRAINS, DITCHES AND LEVEES FOR AGRI- 
CULTURAL, SANITARY AND MINING PuRPOSES;” An Act to provide for 
the construction, reparation and protection of drains, ditches and levees, 
across the lands of others, for agricultural, sanitary and mining pur- 
poses, and to provide for the organization of drainage districts (Ap- 
proved and in force May 29, 1879. L.1879, p.120. (1)” be amended 
by adding as eighth paragraph to Section 9 the following: 

Levy of Tax to Pay Cost of Organization.—The commissioners of 
any drainage district organized under the provision of this act shall 
as soon as appointed and qualified, levy a uniform tax of not more 
than fifty cents per acre upon each acre of land within such district, 
as defined by the petition, to be used for the purpose of paying ex- 
penses incurred or to be incurred in organizing said district, making 
surveys of the same and assessing the benefits and damages and to 
pay other expenses necessary to be incurred before said board shall 
be empowered by subsequent provisions of this act to provide funds to 
pay the total cost of works and improvements of the district. In case 
the boundary lines of the district be extended under the provisions of a 
subsequent section of this act, so as to include lands and other propertv 
not described and contained in the petition, the same uniform tax shall 
be made on such lands and other property as soon as same shall have 
been annexed and included in the district. Such tax shall be due and 
payable as soon as assessed and if nct paid by December of the year in 
which it has been levied, the same shall become delinquent. It shall 
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pecome a lien on the land and other property against which it is as- 
sessed and shall be collected in the same manner as the annual install- 
ment of tax. In case the sum received from such assessement exceeds 
the total cost of items for which the same has been levied, the surplus 
shall be placed in the general fund of the district and used to pay cost 
of construction: Provided, that if the corporation of the district be 
dissolved, as provided for in a subsequent section of this act, the 
amount of surplus, if there be any, shall be prorated and refunded to 
the landowners paying such uniform tax. 


LAND DRAINAGE DEVELOPMENT IN 
FREEBORN COUNTY, MINNESOTA 
By J. W. DAPPERT 


Freeborn and Mower counties, where my activities have 
mostly been centered, lie upon the south boundary of the 
state, in latitude 43° 40’, or only 90 miles farther north than 
Chicago. The climate is not much different from northern 
Illinois, and the soil and crops grown are similar. It is in 
the corn belt and the land produces quite good crops of 
corn and other cereals, the same as contiguous portions of 
Iowa. The soil is a sandy clay and silt loam, rich in ele- 
ments of fertility and quite deep. The surface topography 
is typical of most glaciated areas. 

It is probable that the last great ice invasion to which the 
present topography here is indebted, took place but 2000 or 
3000 years ago, and that the ice was from 600 to 1200 feet 
thick, during even the latest epoch of its invasion. At a few 
places it became piled up to even greater depths, and the 
greater weight of ice scooped deeper into the soft earth where 
heaviest, and upon the recession of the ice-sheet in melting, 
the thicker ice-masses remained longer and melted last, thus 
forming the large number of small lakes dotting all this 
country. The glacial boulders found along the course of 
Turtle Creek, to east and south-east from this marsh area, 
with striae still well defined, prove the correctness of the 
theory of glacial activity in the past. Lake Geneva, west 
of the marsh under consideration, shows plainly the effect of 
the thicker mass of ice there accumulated, which upon melting 
left a lake of water. Like many of the glacial lakes, it has 
two lobes, probably having been thus made by a halt and 
forward movement after its recession had begun, due to a few 
years or a few hundred years of increased cold after the cli- 
mate had begun to get warmer. 


After melting away of most of the marsh, the marsh area 
began to form. Water was present everywhere, especially 
as the snow melted in the warm spring days, and all these 
marsh lands were covered half the year with water. Sphag- 
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num moss, rushes and other shallow-water grasses and flags 
and such vegetation as thrives by water grew in abundance, 
and by decaying year after year for two thousand years or 
more, has built up a soil which is as fertile as any upon earth. 
In a few places the live sphagnums are still to be seen as proof 
of the work done. The east shore of Lake Geneva has been 
formed by ice action of later years, and the process is still 
going on. As ice expands from five to fifteen per cent as 
the water congeals, the expansion pushes the ice shoreward, 
and where shallow, the ice freezes fast to the bottom of the 
lake, and at each freeze carries some of the clinging debris 
shoreward. That doubtless accounts for the lower east shore 
along this lake. True, this action wuld not be great in one 
single season, but multiply its effect by 2000 or more and such 
movement becomes quite pronounced I have seen upon this 
lake a shoreward movement of fifteen feet caused by ice 
expansion in a single heavy freeze. Always the lake was 
deeper upon its central axis than elsewhere, and no doubt that 
originally Geneva Lake extended eastward and covered all 
the marsh, until its shore barrier was thus formed. 


The natural drainage of this marsh area was well started 
by the gradual deepening and widening of Turtle Creek, when 
the surrounding country was first settled. About 1870 the 
Southern Minnesota Ry. acquired title to a large part of this 
marsh, and soon after a dam was thrown across Turtle Creek 
at Moscow, and a water-mill installed for the grinding of 
flour. This dam was ten or twelve feet high, and held the 
water back npon the greater part of the marsh and greatly 
impeded the further natural erosion of a channel. 

The old mill dam was removed after the lands were ac- 
quired by P. M. McMillan about 25 years ago. Later about 
three-fourths of the McMillan holdings were sold to Barber 
Brothers of Polo, Ill., and their interests acquired by the 
Albert Lea Farms Co. in 1918. 

This land development company is headed by Mr. G. H. 
Payne, who is also president of the Payne Investment Co. of 
Omaha; and Col. Stroud is also one of the large investors in 
this project. Both of these gentlemen came originally from 
Illinois. Upon acquiring these lands, the first thing done by 
the Albert Lea Farms Co. was to secure engineering advice, 
and R. N. Towl, consulting engineer, of Omaha, Mr. Severson, 
of Albert Lea, and myself were called into consultation, and 
bk. ve been retained in an advisory or other capacity since the 
inception of the project. Later the writer was made chief 
e gineer, and his son, Merlin L. Dappert, principal assistant 
in active charge of the construction. We have two other as- 
sistant engineers, Harry Kluss, graduate of Ames, in charge 
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of field surveys, and Harold Engstrom, graduate of Nebraska 
U., in charge of soil surveys nad farm construction. Also 
trem six to ten other helpers are employed, usually students 
fron: various universities, which personnel changes frequently. 

Complete topographic surveys are made by means of the 
Y-level and transit, and maps of the various units with 1 foot 
cor.tours are prepared, also soil survey maps showing charac- 
ter and location of the predominant types of soil, all rather 
minutely. When tile diains are installed, a map and prints 
of each farm unit are made, usually upon a scale of 200 
feet per inch, and the final purchaser of the tract given a 
print thereof. It is found that the character of soil, and 
especially the sub-soil, changes frequently quite abruptly, at 
depths of from 3 to .... feet, hence borings are made at fre- 
quent intervals, and soil analyses made from the samples 
and recorded. The three soils of the lower strata are fine 
sand, silt and clay, and top surface, from two to six feet 
in depth mostly decomposed peat. 

Other investigations made in the soil survey relate to 
porosity, capillarity, rainfall, runoff, seepage, climatology and 
similar subjects, all related to questions of drainage, and are 
determined in advance of the tile drainage of the lands. 
Temperature and moisture readings are taken and recorded 
daily. Also, a large number of test wells are maintained in 
the tile-drained areas, whose surface elevatins are closely de- 
termined, from which the depth of the ground-water plane 
and its movements are observed and recorded daily, or at 
longer intervals when weather conditions are steady. 


The higher uplands surrounding this marsh area are from 
20 to 70 ft. higher than the marsh land. The flat area has 
a fall eastward of 4 ft. per mile for the first three miles from 
Lake Geneva, then flattens to practically level for the next 
ten miles. Rice Lake, originally a meandered lake, and seg- 
regated from the public domain, contains 1565 acres, and is 
from two to three feet lower than adjacent marsh lands. 
The northeasterly portion of the marsh, along Deer Creek, 
is from two to four feet higher than the main marsh, and the 
same is true of the southeasterly portion, but along Mud 
Creek, north central part of the marsh, the elevations are 
near the same as at its point of discharge into the main ditch. 
No complete topographic map was made of the whole marsh, 
due in the first place to the fact that the law made no pro- 
vision by which the expense of same could be met, but the 
elevations were taken pretty well over the entire area and a 
rather thorough reconnoiter made by which the wet areas 
and marsh lands were mapped, showing limits of high lands, 
improvements and other cultural features. 


» 


— 
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The ditches were located upon straight lines and on sec- 
tion or legal subdivisional lines or parallels as much as pos- 
sible, but down the old Turtle Creek valley which is but from 
300 to 1000 feet wide, with contiguous bluffs from 40 to 99 
feet high, it was not feasible to keep long on straight lines. 
Rice Lake being the controlling feature in the design, being 
the lowest, relatively, part of the area to be drained, the main 
ditch was designed of sufficient depth and size to reach it with 
a freeboard of 2 ft. in extreme floods, and of 5 ft. in normal 
floods, above the hydraulic grade line. This required con- 
structing a main ditch 50 ft. wide at base for the lower 9300 
ft., then 44 ft., and reducing in width at each junction of prin- 
cipal lateral, first to 34 ft. after passing Deer Creek, and so on 
to a width of 8 ft. at its upper terminus, with all side slopes 
45°. The lower 8 miles of the main ditch and most of the 
Rice Lake lateral has a sub-grade starting level with the 
grade and keeping level for 20,000 ft. until the side grade be- 
comes two feet higher than center, then parallels it, with apex 
of V at center of the ditch, continuing thus with a gradient 
of 0.01 ft. per 100 ft. for eight miles, to junction of Rice Iake 
lateral, and continuing thus for two miles up said lateral. 
Some of the smaller laterals and upper portion of the main 
have gradients ranging from .04 to .10 per 100 ft. 


The maximum cuts below natural surface are slightly over 
21.5 ft., and the general average is 12.5 ft. The main ditch 
for 8 miles has an average depth of 16 ft., and the whole 
excavation upon the clean-out now going on amounts to 
1,250,329 cubic yards. More than 1,7500,000 yards were re- 
moved in the original construction of this system of ditches 
in 1907-10. Considerable information as to rate of siltage 
has been obtained in this reconstruction work. In 12 years 
since its original construction, the ditches had silted up about 
2.4 ft. on the average. The lower portion of the main ditch 
was found to have become filled less where it contained a more 
constant volume of water, even though its grade was but 0.01 

per 100 ft., while the smaller laterals whose gradients were 
as much as .10 per had become filled as much as 3 ft. or 
more in places. The filling was due mostly to the surface 
waters washing over the banks, where natural streams en- 
tered. These have now all been cared for by the construction 
of culverts, inlets, catch-basins and like structures, using re- 
inforced concrete headers at outfall and at intake ends, all 
of a fairly permanent character, and at an expense of $35.000. 
We hope by this method to prolong the life of this ditch many 
years. In the original ditch, after construction, there was no 
patrol or repairs whatever for the 12 years of its life, and 
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many willows and cottonwoods to the diameter of a foot or 
more had grown along and within its banks. 


About $30,000 worth of bridge repairs and replacement, 
and $33,000 worth of drain tile construction, and a total of 
$256,000 worth of materials and work comprise all the drain- 
age district improvements now under way and about three- 
fifths completed. The area of marsh lands tributary and as- 
sessed for this improvement is 20,500 acres, and average rate 
of assessments is near $16 per acre, including engineering 
and other legal expenses of administration. 


The whole water-shed area draining to the main ditch at 
Moscow is 88,183 acres, and at outlet 95,087 acres. The 
ditches were designed to convey, without overflow, and with 
from 2 to 5 ft. freeboard, 3-in. runoff per 24 hours from the 
entire water-shed for the main ditch, and 14-in. for the lat- 
erals. Most of the laterals are over-capacity but it was 
not feasible to construct and maintain them with a narrower 
base. In the calculation of velocities and capacities, Kutter’s 
formula was used, making n=0.0225 upon the main, 0.025 
upon the larger laterals, and up to n=—0.035 upon the smaller 
laterals. In May, 1921, the measured flow of water in the 
main ditch, before reconstruction, a short distance above the 
junction of Deer Creek, was 264 second-feet, after a rainfall 
of 7.38 inches in 20 days. This measured runoff came from 
a water-shed area of 62,060 acres. 

About half the water-shed area is rolling, slightly hilly, 
and its runoff is fairly rapid. Upn the flat marsh areas 
covered with a peaty soil that absorbs half its volume of water, 
the runoff is very slow. Lake Geneva, to the west, further - 
acts as a storage basin, in floods, to slow up the runoff. This 
is a meandered lake, segregated from the public domain, com- 
prising an area of 1262 acres, and at its outlet we have con- 
structed a combined culvert-dam and spillway, carying a new 
road, and thic culvert and spillway are designed to control 
the outflow from the lake, and turn the surplus water into 
the head of the main ditch which comes up to within 50 feet 
of the margin of the lake. This structure was designed by 
R. W. Towl, consulting engineer. 


It consists of a square reinforced concrete box, 6x6 ft., 
inside dimensions, with a circular intake or well 20 ft. in 
diameter upon the lake-side end, and wing walls at ditch end, 
with heavy pile foundation, and a row of piles to serve as 
ice-breakers, driven 10 ft. outside the outer periphery of 
the well or bowl, the top of which bowl is battered toward the 
culvert, so as to take low-water flow at lower edge, and as 
water rises in the lake, admit the full capacity of the box. Its 
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intake end is provided with a concrete flash-board 6 ft. long 
and one foot high, designed to be raised upon approach of 
heavy rainstorms, thereby providing for an extra foot of 
storage space in the lake, and replaced upon the water reach- 
ing the stage where it would fill or overflow the box culvert. 
It thus provided an added storage amounting to 34-in. runoff 
from the water-shed of 19.720 acres. Observations of rainfall 
for 40 years show this will be a safe allowance, the capacity 
of the culvert being 210 second-feet, while the probable runoff 
from the lake is not likely to ever exceed 185 second-feet. 
The level of the lake with flash-board in place is 15.5 ft. above 
the grade of the outgoing ditch, and the observed seepage 
was 0.5 second-feet when fill was new. As to the possibili- 
ties of irrigation of crops during the dry seasons, the lake 
level is from one to twelve feet higher than 95 per cent of 
this 15,000 acre tract. 

In the work of development being done by the Albert Lea 
Farms Co. good graveled roads are constructed at intervals 
of every mile upon the marsh area and leading away there- 
from, about 40 miles of which have been now completed, 
connecting with other state and county roads, making the 
tract easy of access from all directions, and with as good 
roads as can be found in the state. Often the gravel had to 
be hauled a mile or two from the glacial ridges at margins 
of the marsh, and in the more peaty soils, clay and sand had 
to be also hauled in to provide a foundation upon which to 
place the gravel. Road-side ditches built by means of a large 
Buckeye tractor ditcher provided some of the road mate- 
rial. After the roads were graded and graveled, large tiles 
were laid in these ditches, and earth from the edges pushed 
in by road-graders, covering the tiles approximately 3 feet, 
leaving a broad, shallow ditch at road sides, which can be 
readily crossed with vehicles, and are sown to clover and 
timothy and mowed for hay. 

All the lower portions of the marsh are being tiled, the 
drains being laid out on the gridiron system, mainly at in- 
tervals of from 80 to 160 and spaced as far as 320 feet apart, 
depending upon character of soils encountered. Five-inch 
tiles are the smallest size being used, and 24 inches the 
largest. Both clay and cement or concrete tiles are being 
used, whichever variety can be most easily obtained. Some 
chemical analyses of sub-soil have been made, and it was thus 
determined that no sufficient injurious salts exist here to 
leach out the lime of cement pipes or endanger their structure. 
Freezing and thawing, where tiles were quite shallow, has de- 
" stroyed a half-mile or so of the red clay tiles, and these were 
replaced with cement tile. 
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Slightly over 200 miles of tile drains have been installed 
in these lands, the trenching being mostly done by hand labor. 
After tiles are tested by levels taken at intervals upon them, 
loose, fine earth is placed over them a foot or so in depth, and 
then the ditches are refilled with a road-grader drawn by a 
tractor, about 20 of which are in use upon the farms, and 
all left in as smooth and nice condition as possible. 

These lands when drained and cropped for one or two sea- 
sons are being sold to the “Holland Dutch” in tracts of from 
40 to 160 acres each, some of the purchasers having but 
recently come from Holland. About 2000 acres have been 
thus far disposed of by sale, and many new buildings of a 
good, character have been erected, there being certain re- 
strictions as to, the kind of buildings which may be erected, 
so as to insure a high grade of structures. A new city called 
Hollandale has been laid out, and several new buildings 
erected, including a church and school. Plans are under way 
for a new hotel, bank, garage, general mercantile store and 20 
new cottages. A new school costing $5000 is under construc- 
tion, temporary church completed, which will become a par- 
sonage upon completion of the new church, and another new 
school planned for erection this year, with also a community 
club house. 

The large crops of grain and sugar beets raised upon 
these farms the past year and the larger area to be under 
cultivation next season demand closer railroad facilities, the 
haul by wagon or truck being from 7 to 12 miles, and to meet 
this need plans are under way to construct a branch line 
from near Ellendale, scutheast ten miles into the center of 
this marsh. Preliminary surveys are being made for this 
branch railroad. Two carloads of celery were raised the past 
season upon less than ten acres of muck lard and brought 
‘fancy prices in the city markets. This experiment promises 
that more than 3000 acres of these muck lands are particu- 
larly adapted to the raising of celery and the acreage in celery 
will be very greatly increased next season. 


eee 


DRAINAGE CONDITIONS IN THE SOUTHERN 
MISSISSIPPI VALLEY STATES 


By Jacop A. HARMAN 


The wet lands of the lower Mississippi Valley are prin- 
cipally in four states: Missouri, Arkansas, Louisiana and 
Mississippi, extending from Cape Girardeau, Mo., to the Gulf 
of Mexico. The total area of these wet lands is estimated , 
at 20,000,000 acres, most of which was subject to overflow 
from the Mississippi river and tributaries. The levees being 
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completed along the Mississippi river under the direction of 
the Mississippi River Commission, in cooperation with the 
local levee districts, now give substantial protection from 
overflow to the major portion of the area of these lands 
and when completed will give effective protection to prac- 
tically the entire area. The construction of levees in a small 
way in isolated localities began before the Civil War, but 
has been making definite progress since the organization 
of the Mississippi River Commission about 40 years ago. 
The work necessary to complete the levees along the Missis- 
sippi river and on the tributaries as far up-stream as the 
back-water from the Mississippi river affects the overflow is 
variously estimated to cost from $50,000,000 to $75,000.000, 
and a bill is now being considered by Congress which provides 
for the continuation of the Flood Control Bill, authorizing 
an expenditure of $100,000,000 by the Federal Government 
on improvement of the channel and protection of the banks 
of the Mississippi river, and for the construction of levees 
along the Mississippi river and tributary streams within the 
back-water influence of the Mississippi river. This proposed 
legislation will require that the levee districts, or land owners 
interested, shall contribute at least one-third of the cost of 
the construction of any levees built with Government aid 
under the Mississippi River Commission, and is similar in 
most respects, except as to the amount to be expended, to 
the Flood Control Act under which the Mississippi River 
Commission has been operating for the last six years. 

The foregoing general statement of the flood control and 
levee protection is of special interest, because the major por- 
tion of all drainage in these southern states applies to lands 
which are subject to overflow by the Mississippi river and 
tributaries within the reach of the influence of back-water. 
so without the levee system extensive drainage works would 
generally be unjustifiable. These overflow lands represent 
only a small part of the entire area of thes states, but are 
the richest lands in the entire South, and equal in fertility to 
the most famous lands of the world, so that the demand for 
reclaimed lands in the cotton growing country has been espe- 
cially great since there has been practical assurance of the 
successful maintenance of the Mississippi river levee system. 

In 1850 the Federal Government by a General Act ceded 
the swamp and overflowed lands in the Mississippi Valley 
states to the several states to be reclaimed, and in many in- 
stances the states shortly thereafter ceded the lands to each 
of the respective counties. The proceeds from the sale of 
the lands to individuals was to be used for drainage purposes. 
In some cases this was done, but in all cases the funds ob- 
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tained from the sale of the lands failed to furnish an adequate 
system of protection and drainage, and the levees and ditches 
which have been constructed have been paid for in most part 
by general appropriations from the Federal Government 
expended under the Mississippi River Commission. The 
theory upon which the Federal Government. has made appro- 
priations for levee construction is that the building of levees 
is an aid to navigation, maintaining and stabilizing the chan- 
nel of the Mississippi river. 


in the Flood Control Bill, which was enacted in 1917, the 
principle of general welfare, as appliéd to flood control, seems 
to have been partially recognized. In 1606 to 1910 the drain- 
age investigations of the Department of Agriculture, under 
the directorship of Mr. C. G. Elliott, of Washington, D.C., 
made extensive investigations, surveys and preliminary plans 
for the main drainage features of large areas of these lands 
in Missouri, Arkansas, Louisiana and Mississippi. The gen- 
eral interest in agricultural development and expansion in 
these years directed the active cooperation of land owners 
in those states and brought about the adoption of new and 
more effective laws for the establishment and maintenance 
of drainage enterprises, so that we find that. the laws under 
which practically all drainage work in these southern states 
is now actively proceeding, are of comparatively recent origin. 
The present active drainage laws were enacted in Missouri, 
Arkansas and Tennessee in 1910 and in Mississippi and Ken- 
tucky in 1912, and practically all of the drainage work in 
these states has been accomplished since the enactment of 
these laws. Now nearly all the work has been completed in 
districts which have been organized, and in many of: the 
organized districts the work has been found to be of a tem- 
porary nature and needs enlargement and reconstruction, 
so that a review of the area which is organized in drainage 
districts is not indicative of the extent of effective drainage 
work. A great deal of the work is now effective, and where 
the lands have been cleared and put into cultivation the 
agricultural returns thoroughly justify the expenditures. 


The organizing and financing of drainage districts in 
these states are based upon the same general fundamental 
principles, and largely upon the same details of practice fol- 
lowed in the northern states for many years before the work 
became active in the South. Louisiana is a rather notable 
exception in which the Police Juries may organize either the 
entire parish, or any portion thereof into a drainage district, 
or drainage districts, and levy an ad valorem tax for the 
purpose of constructing and maintaining drainage works 
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under the police powers of the state. (In the State of Louis- 
iana the sub-divisions corresponding to counties are called 
parishes, and the executive officers corresponding to commis- 
sioners, supervisors or county courts in charge of the ad- 
ministration of the business of the parish are called a Police 
Jury.) The drainage laws enacted in 1910 provide for the 
organization of drainage districts by Police Juries upon the 
petition of land owners and the appointment of commissioners 
by the land owners to administer the affairs of the districts 
organized upon petition. 

A distinction is made between gravity drainage and drain- 
age by pumping. Taxes are to be levied under a law enacted 
in 1920 for pumping districts on the basis of the benefits 
to the lands, and the amount of taxes is limited only by the 
amount of the benefits as determined upon the hearing; on 
gravity districts taxation may be by two methods: (1) ad 
valorem on the assessed value of the land, and (2) a fiat 
acreage tax of an equal amount on each acre, but not ex- 
ceeding a tax of 50c per acre in any one year. Bonds may 
be issued for pumping districts, based upon the cost and not 
exceeding the benefits in substantially the same manner as 
in other states. For the gravity districts, bonds may be 
issued against the acreage tax or against the ad valorem tax, 
or both; bonds may be issued for a period not to exceed 40 
years, and the amounts to be issued against the acreave tax 
. shall not exceed that whichi can be retired (principal and 
interest) by a tax of 50c per acre per annum. ard for the 
ad valorem tax the hond issue shall not exceed 10 per cent 
of the assesed valuation of the real property in the district. 


Bond issues can only be assessed bv the favorable vote of 
a majority of the owners of land residing within the district 
who can own a majoritv of the land represented in such elec- 
tions; the owner of land who is not a resident of the district 
has no vote upon the authorization of bond issues. These 
limitations upon the organization and financing of drainage 
districts in Louisiana have retarded and will continue to 
prevent the carrying out of much drainage work in that 
State until the principle of majority control and benefit as- 
sessment, without limitation on the annual tax levy, except 
as applied to benefits, is adopted for gravity drainage in 
substantially the same manner as it has been made to apply to 
pumping drainage districts in Louisiana. 

The pumping enterprises in Louisiana have practically all 
been in the low delta lands in the vicinity of New Orleans. 
About ten years ago a number of these districts were organ- 
ized and extensive developments were undertaken, but the 
results have been generally disappointing financially, appar- 
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ently because there was no established system of crops or 
agriculture, and much of the development was on a specula- 
tive basis with a view to selling the land to colonists. After 
two or three years of unsatisfactory results, principally be- 
cause of the expense of maintaining drainage by pumping 
over large areas which were not in cultivation, most of these 
enterprises became bankrupt. There is enough -successful 
development, however, at the present time to indicate the 
way, and the future years will doubtless show extended de- 
velopment, intensive agriculture and truck raising in the low 
delta section of the Mississippi Valley in Louisiana. 


The problem of drainage of the overflow lands in the 
southern Mississippi Valley states in the last analysis is com- 
paratively limited. There are about six general areas: (1) 
The St. Francis Basin: (2) the Yazoo Basin: (3) the White 
River and Arkansas River Basin; (4) southeast Arkansas 
and northern Louisiana Basin above the Red River: (5) 
Louisiana west of the Mississippi and south of the Red River; 
and (6) Louisiana east of the Mississippi River. The Mis- 
Sissippl River banks, as in all alluvial straeams, are built up 
much above the general level of the overflowed Jands. and 
the Mississippi river levees are constructed along these banks 
usually without any drainage outlets into the Mississippi 
river, except through the large tributary streams, so that 
the outlet for the drainage of the six areas above described © 
are, respectively: (1) The St. Francis River; (2) the Yazoo 
River; (3) White River.and Arkansas River; (4) Red River; 
(5) the Atchafalaya, the Lafourche and other bayous reaching 
from southern Louisiana to the Gulf; and (6) Lake Ponchar- 
train and the Gulf of Mexico. 


There is no considerable area of overflowed land in either 
Kentucky or Tennessee, and practicallv all of the drainage 
work in these states consists of straightening streams to 
reduce or lessen the overflow in comparatively narrow val- 
leys. Most of the streams on which channel improvement 
has been done in Kentucky are located in the west part of 
the State and tributary to the Ohio river. and practically 
all the work in Tennessee is in the west. part of the State 
on tributaries leading to the Mississippi, so that in the aggre- 
gate the work done. or to be done in these states is compara- 
tively negligible. However, the soil in these stream valleys 
is the most productive in their respective localities and usually 
regarded as a profitable enterprise by the land owners. Most 
of this work of stream channel improvement is designed with 
a view to reducing the number of overflows and shortening the 
period so that it is practicable to raise a corn crop or a 
cotton crop, but does not give complete protection from over- 
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flow. Most of the land in these stream valleys is attached to 
farms on the adjoining hill lands, and the occasional overflow, 
which does not prevert the production of a crop, is not re- 
garded seriously. 

The magnitude of drainage enterprises in these states is 
well shown by statistics taken in 1920 by the U. S. Census 
Bureau and issued in the form of bulletins on drainage from 
which we find that at the close of 1919 the several states had 
approximately amounts of land organized in drainage enter- 
prises as shown at the left of the following table. It may 
be interesting to compare the development in the northern 
Mississippi Valley, also taken from the Census Bureau and 
shown at the right. 


Acres Acres 
re re ZeBOO- O00 nO P10 Meet cee cede ee 8,100,000 
ANSE i ea ae S700,000 2 Michi Pan. sees. oa 8,700,000 
Demenrer atin ee hee. PerOOUY a INCL a Were east sek 9.000,000 
SEO 1) Se aa mee 16007000- SElNinois: 39.223 a 3.900,000 
OS Sg a eae DUB OU MORO W oie 12ers eae ay. 5,200,000 
EOTMOSSEE 6.00 6s. sea cuassocece ans BGO OU pe aWVaSCONEHD pe 208 So eet 2 800,000 
—-——- Minnesota ...............222222----- 9,200,000 
Sy WL hs meat pineal ea 10,678,009 ———--— 
POU ek ea 2 Aide. 45,900,000 
Pema Siigs oe ites Aas aes. 2,160,000 


In the northern states, especially Ohio, Michigan, Indiana, 
Illinois and Iowa, the drainage work has been carried out 
in great detail and practically all drainage enterprises are 
100 per cent effective, so that the future development in these 
states will be relatively much less than in the southern states. 
Without having detailed information, but from a general 
knowledge of the southern states, the present condition of 
the drainage enterprises is not 50 per cent effective in com- 
plete drainage for farming purposes. 


DRAINAGE AND MALARIA-MOSQUITO ERADICATION 
IN ILLINOIS 


By Harry F. FERGUSON AND A. F. DAPPERT 


Drainage work that has been going on for many years in 
Illinois to reclaim land or make it more productive for ag- 
ricultural purposes, has resulted in a great decrease in the 
amount of malaria among the inhabitants because malaria 
is spread only by the bite of a certain tvpe of mosquito, and 
this mosquito, like all types of mosquitoes, can breed only 
when stagnant water is available in which to lay eggs and in 
which the wiggler stage of the mosquito’s life can be passed. 
The economic saving from decreased sickness and deaths 
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trom malaria, and also other diseases which may have at- 
tacked individuals when in a weakened condition from ma- 
laria, is not generally taken into consideration in drainage 
projects, but it really should be included as a benefit as well 
as the increased productiveness of the land. In some in- 
stances the economic saving from decreased illness alone 
has been undoubtedly far in excess of the cost of the complete 
drainage work. 

Many people in Illinois, especially those residing in the 
central and northern portions where much of the land already 
has been drained, believe malaria is practically extinct in 
Illinois. Such is not the case, for comparatively high death 
rates from malaria still prevail in the southern portion of the 
State, which the State Department of Public Health terms 
the malaria belt of Illinois. When it is considerd that for 
each death from malaria, statistics indicate that there are 
about 300 cases, the case rate in the southern counties in 
illinois will be seen to be high. Moreover, many deaths are 
caused by illnesses which would not have been incurred if 
the individuals had not been previously infected with malaria 
and thus been materially weakened in physical condition. This 
is especially true among children, for if children are infected 
with malaria during their growing years their growth and 
vitality are probably greatly reduced. 

As an example of the economic loss from malaria, ref- 
erence may be made to Jackson countv, in which county the 
mosquito-control measures which are the basis of this paper 
were carried on during 1922. Vital statistics records show 
that there are occurring in Jackson county between 2,700 and 
3,000 cases of malaria a year. Assuming that the economic 
loss per case is $100, which would be a conservative figure and 
include the cost of medicine, doctor bills, and loss in productive 
earnings, the economic loss to Jackson county is over $250,000 
yearly. Thus that county could well afford to spend a large 
sum vearly until mosquito-breeding places have been elim- 
inated and would still be ahead financially. 

No systematic malaria-prevention work by mosquito eradi- 
cation was undertaken in Illinois until 1922, when Carbondale 
made arrangements to maintain complete malaria-mosquito 
control in that city and an area of one-half mile surrounding 
the corporation limits. This work was assured by the action 
of the local Lions Club in guaranteeing to raise a fund of 
$2,000, by the agreement of the International Health Board 
to furnish $1,000, by the agreement of the Illinois Central 
R.R. to drain a number of acres of swamp land adjoining 
the city at an estimated cost to the railroad of $8.000, and 
by the arrangement of the State Department of Health to 
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have a sanitary engineer supervise the work. In the work 
valuable ‘assistance was also given by the State Natural 
History Survey and the U. S. Public Health Service. 

Before discussing the control measures at Carbondale it 
may be well to review briefly the life history of mosquitoes, 
the manner in which malaria is spread by one type of mos- 
quito, and outline the various methods that can be used to 
eradicate malaria and to prevent mosquito breeding. 

Two species of mosquitoes may be mentioned: the Ano- 
pheles, the female of which can spread malaria, and the Culex 
or ordinary pestiferous mosquito. The life cycle of a mos- 
quito is divided into four stages, the first three of which are 
entirely dependent upon water for their continuance. The 
entire cycle from the egg to the adult requires from 7 to 10 
days, depending upon climatic conditions and water tempera- 
ture. The mosquito lays her eggs on water The eggs of 
the Anopheles are laid singly, but those of the Culex are laid 
in rafts, each raft containing from 200 to 300 eggs. In two 
a three days’ time, the eggs hatch into the larvae or “wig- 
glers.” 

Anopheles wigglers swim horizontally on the surface of the 
water and when disturbed, dart laterally. Culex wigglers 
hang head down, with their tails protruding through the 
surface, their bodies at an angle of about 60 degrees with the 
surface, and when disturbed, dart downward. Although liv- 
ing in the water and feeding on small organisms and plant 
life, the wigglers are at all times true air breathers, securing 
their supply of air through respiratory siphons located on 
their tails. In two or three days, the wigglers or larvae de- 
velop into pupae. In two to three days more the shell of the 
pupa splits and the adult mosquito emerges. 

The Anopheles mosquito may be distinguished from other 
types by the definite markings on the wings ard by the that 
when resting or feeding its proboscis and body are in the 
same line, and at an angle from 45 to 90 degrees with the 
surface upon which it is resting. The ordinary Culex mos- 
quito has transparent wings and when resting, keeps its 
body parallel with the surface. The life habits of the two 
tvpes of mosquitoes are different in many respects. ‘The Ano- 
pheles apparently has the better taste and will not breed 
abundantly in sewage-polluted water. Anopheles Crucians 
breed most abundantly in swamps and fresh marshes; Ano- 
pheles Punctipennis prefer slowly moving streams, while Ano- 
pheles Quadrimaculatus choose woodland pools and the shal- 
low portions of lakes and ponds. The Anopheles mosquito 
very seldom bites in the daytime and its song is much quieter 
and less annoying than that of other types. It does most 
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of its work between the hours of sunset and sunrise. The 
Culex mosquito is very annoying both as to song and bite, 
and will make its attacks in the daytime as well as at night. 

Only Anopheles mosquitoes, and only the female of that 
species, can spread malaria. In the “dark ages” of malaria 
it was commonly believed that the disease was caused by 
breathing or contact with air in low places or which had 
passed over Swamps or stagnant ponds, especially at night- — 
time. Whence the name malaria from two Latin words “mal” 
meaning bad and “aria” meaning air. There was a grain of 
truth to this unscientific but popular understanding of the 
cause of malaria, for it is true that the Anopheles mosquito 
that can spread malaria breeds in swamps and stagnant waters 
and flies Imost entirely after dusk. To spread malaria, the 
female Anopheles must first bite and suck the blood of a 
person infected with the disease. Then after the parasites 
of the disease have undergone certain changes while in the 
body of the mosquito and have passed through its stomach 
walls and reached its salivary glands the mosquito can spread 
malaria to the persons it thereafter bites. Malaria is caused 
by the animal parasites that are injected into the blood 
stream by the biting mosquito. The chills and fever accompa- 
nying the disease are the result of the multiplication of these 
parasites and the _ simultaneous liberation of millions of 
daughter parasites from their parents. 


Malaria control may be conducted along three general 
lines, any one or combination of which will meet with a fair 
measure of success: (1) by the prompt and proper medical 
treatment of infected persons so as to eliminate sources of 
infection for the mosquitoes; (2) by screening houses and 
the sick bed and otherwise preventing the mosquito from 
becoming infected, or an infected mosquito reaching well per- 
sons; and (8) by eradicating the mosquito primarily through 
the destruction or proper treatment of mosquito-breeding ~ 
places. The eradication of mosquitoes is the most effective 
and besides preventing malaria gives relief from annoyance. 
It is a problem for the drainage and sanitary engineer. 

The fight against the mosquito must be directed against 
its water stages, particularly against the wigglers. The mos- 
quito must be killed while in the process of developing and 
before it takes wing. Along streams the wigglers may be 
found close to the shore, among the protecting grass and 
weeds, in the vicinity of drifts. close to logs, among fallen 
leaves and other accumulations of a like character. The same 
is true of ponds and pools, the wigglers always being found 
in the shallow portions among the marginal growths that 
furnish such excellent protection. 
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Drainage as an anti-mosquito measure is the most effective. 
To remove the water is to eliminate the breeding place. Drain- 
age of swamps, marshes and ponds can be effected by the 
construction of open ditches or tile drains, preferably the 
latter because of their permanency. In some cases ponds 
can be drained by vertical drainage. Old ditches with nu- 
merous pot holes should be regraded and cleared in order 
to drain the pot holes and keep the grass and weeds away 
from the water. A small trench cut in the bed of an old 
ditch or stream will confine the dry-weather flow and do 
much to keep the grass and vegetation from encroaching. 
A tile laid in the bed of an old ditch will remove the trouble 
entirely. Small depressions and pools can sometimes be more 
economically filled than drained. The work of clearing as an 
anti-mosquito measure cannot be over-emphasized. The work 
appears of little consequence perhaps, yet in many instances 
at least 90 per cent of the breeding can be destroyed by this 
work alone. If stagnation of the water is prevented and the 
marginal vegetation removed, there can be but little breeding. 

Places that cannot be drained or filled in should be treated 
in some manner. Oil is the most efficient as well as the cheap- 
est larvicide. In some cases lime, hog dip, niter cake and 
other compounds can be used to good advantage. The oil, in 
addition to creating a thin film over the water surface through 
which the wiggler cannot penetrate its breathing tube, acts 
as a poison and kills the wiggler much more quickly than by 
suffocation. Kerosene is effective and easily ‘spread, but 
evaporates comparatively rapidly. Kerosene mixed in the 
proportion of about 4 to 1 with crude oil, makes the best 
mixture. The oil may be applied by sprinkling oil-oaked 
sawdust along the edges of lakes or streams, by oil drips, 
swabs, or sprayers. The sprayer is considered the most ef- 
fective implement, the Panama knapsack sprayer being the 
one most widely recommended. Because the oil evaporates 
or after a while separates so as not to form a continuous 
film over the surface of the water, oiling must be done at 
regular intervals of about 7 days. Paris green is strictly a 
malaria mosquito larvicide. When mixed in the proportions 
of about 2 parts Paris green and 100 parts of road dust, 
and strewn with the wind over the marshes and swamps, a 
great reduction in anopheline breeding can be noted. This is 
explained by the fact that the Anopheles wigglers or larvae, 
swimming on the water surface, come in contact with the 
arsenic flakes, while the other larvae do not. 

The stocking of ponds and lakes with the top minnow 
known as Gambusia Affinis, is an important means of control, 
for these little fishes swimming near the surface of the 
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water and near the banks devour the mosquito wigglers. If 
the fish are present in sufficient numbers, namely, about one 
minnow for each yard of shore line, and no protection is 
afforded the wigglers by grass and other growths through 
which the minnows cannot penetrate they will establish com- 
plete control. Rain barrels and other man-maintained mos- 
quito-breeding places in cities, can be controlled by rigid 
house-to-house inspections, by the passing of mosquito ordi- 
nances and by educational measures. 

The campaign at Carbondale, directed against the malaria 
mosquito but which included all species, was very successful. 
In 1921 there were 267 cases of malaria in the city or 4.26 per 
cent of the population affected (See Table 1). At the end of 
the season’s work a similar house-to-house canvass showed 19 
cases, or 0.3 per cent of the population affected during 1922. 
The doctors, however, estimated 54 cases for 1922, but even 
so, the reduction in malaria has been great as a result of the 
first season’s work. The mosquito-breeding places included 
about 60 acres of cat-tail swamps on the north side, a 40-acre 
lake on the south side, a number of small ponds, and about 6 
miles of ditches and streams, all within mosquito-flight dis- 
tance of the city. The trouble was augmented by an enormous 
number of rain barrels and open wells and cisterns. The 
Illinois Central R. R. provided for the drainage of the cat-tail 
swamps, while the International Health Board paid one-third 
and the Lions Club two-thirds of the remaining expense, 
except the general supervision by State sanitary- engineers. 

The Illinois Central R. R. constructed the 9,000 feet of 
ditch necessary for the drainage of the swamps by the dyna- 
mite process. The first estimate of cost was $8,000, of which 
$2,000 was for the actual ditch constructed by hand labor. 
and the remainder for repairs to culverts, clearing, ete. The 
ditch was actually constructed for about $1,200 or less than 
half of the estimated cost by hand labor. A crew of six men 
and one foreman completed the work in 15 days. The ditch 
had an average cross-section of about 10 ft. top width, 2 ft. 
bottom width, and 314 ft. depth, and cost approximately 17 
cents per cubic yard. 

A path was first cleared through the cat-tails to facilitate 
the placing of the dynamite. Holes were punched at intervals 
of 14 to 18 inches, depending upon the character and condi- 
tion of the soil, and half-pound sticks of 50 per cent straight 
nitro-glycerin dynamite inserted to a depth of 16 to 22 inches, 
depending upon the desired depth of ditch. Only one stick 
was capped with an electric fuse, and when fired the entire 
line exploded. By this means sections of the ditch 700 feet 
in length were constructed in a single blast. While the re- 
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sulting ditch, of course, was not as smooth and neat as a 
dug ditch, it was constructed rapidly and most of the swamps 
drained before the height of the mosquito season was reached, 
a condition which could not possibly have existed if hand 
labor or machinery had been emptoyed. It is also believed 
that the cost of constructing the ditch by hand or machinery 
would have been far in excess of the $2,500 estimated. A 
limited amount of clearing by hand will give a smooth ditch. 


The 40-acre lake on the south side was abundant with 
cat-tail growth and pond lilies in a number of small. bays, 
and there was also a fine growth of grass around the edge 
of the lake, making it an ideal breeding place for mosquitoes. 
The water level in the lake was dropped 18 in. by cutting 
the outlet wall, and a great reduction in breeding was at once 
apparent. The bays were cleared of the cat-tails and pond 
lilies, and portions of the surface and the edges oiled through- 
out the season. A careful examination in September failed 
to find any breeding, when in May before the work started 
as many as 200 larvae could be secured in a single dip with a 
small dipper. All ditches and streams in the area were care- 
fully regraded, cleared and kept in a proper condition through- 
out the season for oiling. All ditches and other collections 
of water in the area were oiled once each wek. Frequent in- 
spections showed that almost perfect control was established 
on natural breeding places. 

The most troublesome part of the campaign was the con- 
trol of rain barrels and other man-maintained breeding places. 
In June, out of 664 open wells and cisterns, breeding was 
found in 391, and 584 were immediately stocked with Gam-_ 
busia. A later inspection of 60 wells and cisterns showed 
that the fish were performing their duties well, only two cis- 
terns being found breeding, and the fish had apparently been 
removed from these. The control of rain barrels and tubs 
was accomplished by regular house-to-house inspections. In 
June the first inspection showed 1.030 containers, 831 being 
rain barels and tubs which were found breeding mosquitoes. 
The second inspection in June caught 296 containers breeding, 
the third inspection 154, and the fourth inspection 206. For 
the fifth inspection every container holding water in the city 
was oiled. The sixth inspection caught 19 containers breed- 
ing, the seventh 7, and the eighth 11. By the height of the 
mosquito season, almost perfect control had been established 
(see Table 2). 

The cost of the work, not including the supervision by 
State sanitary engineers, and exclusive of the work done by 
the Illinois Central R. R. was $1.598.53 or about 25 cents per 
capita (see Table 3). The total cost, including that by the 
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Illinois Central and adding in for the State sanitary en- 
gineers’ time and expenses, was about $4,260 or 68 cts. per 
capita. The work resulted in the prevention of at least 200 
cases of malaria and relief from the mosquito nuisance. If 
each case of malaria is figured at $100, a figure which is not 
absurd, as evidenced by the willingness of the Illinois Central 
to spend $8,000 to prevent some 125 cases annually among its 
employees, the net saving to Carbondale from the reduction 
of malaria alone, was at least $15,700. This charges off the 
entire cost of the ditching and other work of a permanent 
character against the first year’s economic saving resulting 
from freedom from malaria. By less expenditures in future 
years, greater economic savings will thus prevail. Moreover, 
the draining of the swamps and repairing of ditches and 
drainage channels have increased the value of the land af- 
fected. 

Other cities affected with malaria, as well as some which 
are affected only with the mosquito nuisance, would do well 
to institute a similar campaign against the mosquito. The 
fact that Carbondale is preparing to continue the work this 
year, and Murphysboro, a neighboring city, is contemplating 
starting control work, furnishes the strongest recommenda- 
tion as to the success of the project. 


TABLE 1. MALARIA CASES AND ECONOMIC LOSS IN CARBONDALE. 


Physicians’? esti- Numbercases - *Hstimated 

Year mate of caseS by house census economic loss 
1918 200 Evert $20,000 

1919 200 athe 20,000 

1920 200 189 18,900 to 20,000 
1921 250 267 25,000 to 26,700 
1921 250 267 25,000 to 26,700 
1922 54 19 - 1,900 to 5,400 


Net economic saving for 1922, based on 1921 losses, allowing for all 
expenditures by city and railroad for antimosquito work and time 
and expenses of State sanitary engineers at least $15,700. 

*Hach case of malaria estimated as a loss of $100. 


TABLE 2. REDUCTION IN MOSQUITO BREEDING IN RAIN BARRELS. 


Date of inspection No. residences Containers breeding Per cent breeding 


June 27 to July 31 456 914 88.6 

July 5 to July 21 140 298 29.0 
Aug. 8 to Aug. 11 79 154 14.9 
Aug. 11 to Aug. 18 130 206 20.0 
Aug. 18 to Aug. 29 All receptacles in city oiled whether breeding or not 
Aug. 81 to Sept. 11 17 19 1.85 
Sejt. 14 to Sejt. 22 “i 7 0.68 
‘Oct. 5 to Oct. 7 9 bi 1.06 
Percentage breedin gbased on 1,030 containers noted at time of first 
inspection. 


Number of residences in the city approximately 2,000. Population 6,267. 
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REGULATION OF COST OF ESSENTIAL COMMODITIES 
By C. M. Roos 


Within recent years in our country unusual interest has 
been expressed in the regulation of the cost to the public of 
certain commodities which are essential to the health, comfort, | 
convenience or safety of our citizens. 


Because of the very nature of its business of serving the 
public, the public utility class of industry is the one upon 
which this regulation or control idea first centered. Thus 
far all the schemes, ideas, plans and theories of the- ad- 
vocates of public regulation of private industry have been 
practiced upon and confined to public utilities, in many in- 
stances much to the loss, inconvenience and harm of the 
utility business. On the whole, however, our utilities have 
submitted gracefully to such treatment as the various regu'a- 
tion advocates have pleased to administer, and have con- 
scientiously responded to the various service and other de- 
mands made upon them. 


The average utility business teday spends much of its 
energy, time and money in making out reports and state- 
ments, submitting them to or appearing before an ever in- 
creasing number of regulatory departments, and in revising 
its systems, methods or processes to conform to ever changing 
prescribed requirements. This same utility is furnishing the 
public with a product, served in a more exacting, efficient 
and acceptable manner and at a cost representing a smaller 
profit to the producer than any other commodity in our 
markets. No other commodity represents as great an in- 
vestment by the producer per dollar paid for same by the 
consumer as the products of our public utilities. In the 
open market the consumer finds his dollar has greater pur- 
chasing’ power in buying public utility products than any other 
commodity. This was true before the time of public utility 
regulation, and it is more true since. The average public 
utility today represents not only a vast investment of money, 
but to bring it to its present state of efficiency it also rep- 
resents the combined investment of science and invention 
through many years of research and experimenting, and in 
addition, the element of risk in developing and promoting 
the industry has played an important role. 

In playing this game of having the other fellow stand 
by and direct every move which has any connection with the 
income of the business, our public utilities find themselves 
victims of regulation which prescribes and limits the in- 
come, but allows the utility to be at the mercy of specu- 
lators, purveyors and in some cases malicious factions which 
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dictate unmolested the price which such a utility must pay 
for such an absolutely essential commodity as coal. During 
the last several years the experience of all utilities which use 
coal as fuel should be such an alarming lesson to the country 
that the attention of our regulation advocates should be di- 
rected toward the control of the price of coal. To a public 
utility man who submits gracefully and uncomplainingly to 
regulation of his business which represents an enormous in- 
vestment of money, science and risk, the feeble excuses that 
are being made for failure thus far to control the cost of coal 
to the general public do not reflect the serious and proper 
consideration which this matter should receive. 

The product of our coal mines, unlike the product of in- 
dustry in general, does not represent the results of highly 
scientific achievement and the investment of immense sums 
of money. There is coa! enough in the State of Illinois alone 
to keep the wheels of industry in the entire country turning 
for many years, provided by the Great Designer of the uni- 
verse, placed within the easy reach of man for his use. Can 
it be possible that our great people of our great nation will 
permit a repetition of the coal strike of 1922, and allow a 
small minority, because of selfishness, ignorance or malicious- 
ness to completely distort, upset and confuse our entire eco- 
nomic structure, resulting in untold suffering and loss? 

-A commodity so basic in its nature as coal should not be 
allowed to become the plaything of a very small minority 
when that small minority has displayed its unwillingness or 
inability to conduct its business in a manner different from the 
record it has made during the last several years. There is 
no good excuse why every man, woman and child in the 
United States should not have plenty of coal for all nec- 
essary purposes at any time of the year at a fair price. A 
small fraction of the energy, effort, interest and expense of 
setting up ‘public utility regulation would settle the coal 
situation and settle it right. Thus far nothing has been done 
which gives a close observer of the situation any assurance 
that 1923 offers a coal program much different from that of 
1922. A fact-finding commission may be necessary as the 
first step in remedying this intolerable coal situation, but if 
actual results are as slow in being secured as are the facts 
which the fact-finding commission has gathered, the future 
for a number of years cannot do otherwise than present 
that which will retard the otherwise bright prospects for 
good business and improved living conditions in our country. 
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REPORT OF THE PLUMBING COMMITTEE 

There are three different agencies at work on the plumb- 
ing problem; namely, the Federal Plumbing Committee, the 
State Department of Public Health and the Engineering Ex- 
periment Station of the University of Illinois. The first two 
named are working toward the development of a model plumb- 
ing code and the last is making investigations of the hydraulic 
and pneumatic features of plumbing systems. 

FEDERAL COMMITTEE.—The subcommittee on plumbing of 
the Building Code Committee of the U. S. Department of 
Commerce issued under date of June 17, 1922, its first report 
which was in the nature of a_ preliminary report and 
was sent to numerous engineers and plumbers for review 
and comment. The Federal plumbing committee consists of 
George C. Whipple, chairman, professor of sanitary engin- 
eering, Harvard University; Harry Y. Carson, research en- 
gineer, American Cast Iron Pipe Co., Birmingham, Ala.; 
William C. Groeniger, consulting engineer, Columbus, Ohio; 
Thomas F. Hanley, mechanical engineer and contractor, Chi- 
cago; A. E. Hansen, hydraulic and sanitary engineer, New 
York City; James A. Messer, president of James A. Messer 
Co., Washington, D. C. (resigned) ; William J. Spencer, sec- 
retary-treasurer, Building Trades Department, American Fed- 
eration of Labor, Washington, D. C.; and Albert L. Webster, 
consulting engineer, New York City. 

The first report of the committee discusses the extent of 
equipment subject to plumbing regulations and the reasons 
for public control, describes the lack of uniformity in existing 
plumbing-code requirements, calls attention to the advantage 
of standardizing plumbing materials and reducing needless 
variety of types, states briefly with explanatory notes the 
reasons for and application of basic plumbing requirements, 
gives program of tests carried on under the direction of 
the committee at the U. S. Bureau of Standards, and dis- 
cusses the design of plumbing systems for small dwellings 
in the light of experimental results obtained, and states the 
recommendations of the committee for the design of plumbing 
systems. The report includes plates showing plumbing instal- 
lations recommended as suitable for small dwellings. 

5* It is expected that a revised or final report will be is- 
sued within the course of the next few months. The ex- 
periments conducted by the committee at the Bureau of 
Standards are very interesting and will result in placing 
plumbing on a more sound and scientific basis and probably 
result in a simplification of some plumbing installations and 
thereby an increase in the number of installations made and 
thus increase the total amount of plumbing work. It might 
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be mentioned that one conclusion of the committee is that a 
3-in. soil stack is satisfactory for the ordinary dwelling and 
it is thought that future experiments will show that stack 
sizes can be reduced in high dwellings over what is now 
standard practice. The committee has recommended against 
the use of house traps and the problems of antisiphon traps 
and horizontal runs are being studied. 

ILLINOIS STATE DEPARTMENT OF PUBLIC HEALTH.—A law 
passed by the legislature in 1897 and as amended by the 
legislature in 1917 provides for the licensing of plumbers by 
local boards of examiners upon passing examinations and 
meeting certain qualifications as may be set by the local boards 
with the approval of the State Department of Registration 
and Education. Section 5 of this law provides for plumbing 
ordinances as follows: 

“5. Each city, town or village in this State having a 
system of water supply or sewerage, shall by ordinance or 
by law within three months of the pasage of this Act and 
with the advice of the Department of Public Health, prescribe 
rules and regulations for the materials, constructions, altera- 
tions and inspection of all plumbing and sewerage placed in 
er in connection with any building in such city, town or vil- 
lage; and the board of health or proper authorities shall 
further provide that no plumbing work shall be done except 
in case of repairing leaks without a permit being first issued 
therefor and upon such terms and conditions as such city, 
town or village shall prescribe.” 

In order to best comply with Section 5 of the law, the 
State Department of Public Health prepared a model plumb- 
ing ordinance, copies of which are submitted to cities when 
requests are received for advice in accordance with Section 5. 
The amended law came in force June 29, 1917 and the model 
plumbing ordinance of the Department of Public Health was 
prepared somewhat hurriedly. This model plumbing ordi- 
nance can be improved both in substance and arrangement, 
but review and revision have been postponed pending the 
results of the studies and work of the Federal plumbing 
committee which is a subcommittee of the Building Code Com- 
mittee of the U. S. Departmert of Commerce. A preliminary 
report of the Federal plumbing committee has been made 
available and review and revision of the model plumbing ordi- 
nance of the State Department of Public Health has been 
started and it is expected to issue the new model plumbing 
ordinance during 1923. A review of plumbing ordinances 
in cities in Illinois shows considerable variance and in a 
number of ordinances items are not in conformance with best 
modern sanitary practice. 
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ENGINEERING EXPERIMENT STATION.—For the past year 
or longer the Engineering Experiment Station of the Uni- 
versity of Illinois has been active in investigating the hy- 
draulics and pneumatics of plumbing systems with a view 
to answering some of the many problems which arise in 
connection with design. <A tentative report of their work 
was presented at the annual convention of the Illinois Master 
Plumbers Association in 1922. 


The most striking feature of this tentative report was the 
statement that the tests up to that time indicated the pos- 
sibility of installing the “single pipe’ system in small dwel- 
lings. Other interesting developments were announced, but 
as the report was of a tentative nature only, it need not be 
discussed in detail here. The information contained in the 
report appealed to the Master Plumber’s Association was of 
such value that they voted to cooperate with the University 
in the conduct of the tests, and have furnished that coopera- 
tion in the form of financial, material, and labor assistance. 
The tests have been conducted, however, by the University 
personnel. 

A summary of the tests conducted at the University during 
the past year, together with a brief statement of the con- 
clusion reached as a result of each test, follows: 


1. Tests to determine the relation between the depth of water in 
a trap and its resistance to breakage of its seal. Conclusion: Within 
the limits of depths ordinarily used in practice, traps with large depths 
of water offer no greater resistance to breakage of their seal than traps 
with small depths: of water. Depth of water and depth of seal should 
not be confused. 

2. Tests to determine the relation between the diameter of a trap and 
its resistance to breakage of its seal. Conclusion: Traps up to 4 in. in 
diameter offer no materially greater resistance to breakage of their 
seal than traps as small as 1 in. in diameter. Very small traps, such 
as one-quarter in. in diameter do not offer so great a resistance to 
breakage of their seal. 

8. Tests to determine the relation between the rate of discharge 
down a soil stack and the pressures recorded in stacks connected thereto. 
Conclusion: For unvented traps the relation is formula A, below, in 
which @Q is the rate of discharge, p the pressure in the trap, and k 
a constant dependent on the units used and the character of the trap, 
soil pipe, and other conditions. For vented traps the relation is formula 
B, in which m is a constant dependent on conditions including the char- 
acter of the venting. 

A.—Q=kp** B.—Q=kp™ 

4. Tests to determine the relation between pressures created in 
traps and the height. of soil stack. Conclusions: Both siphonage and 
back-pressure are directly proportional to the distance the water falls in 
the soil stack. 

5. Tests to determine the capacity of 2-in., 3-in., and 4-in. soil stacks. 
Conclusion: The capacity of soil stacks is fixed by the rate at which 
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water will enter them, not by the rate that it will fall down them. 
The approximate rate of discharge which will enter the three sizes of 
pipe mentioned, at any one point, without backing up in the horizontal 
soil pipe contributing the discharge are: for a 4-in. stack, 125 g.p.m.; for 
a 8-in. stack, 50 g.p.m.; and for a 2-in. stack, 30 g.p.m. 


6. Tests to determine the relation between the pressures recorded 
in a trap caused by similar rates of discharge into other traps on the 
same horizontal soil-pipe, either above or below the observed trap. 
Conclusion: When two toilets are placed on the same horizontal 4-in. 
soil-pipe the trap on the lower toilet need not be vented but the trap 
on the upper toilet should be vented. When more than two toilets are 
psd on the same horizontal 4-in. soil-pipe all the traps should be 
vented. 

7. Tests to show the relation between the pressures recorded in 
traps on the same horizontal soil-pipe, the pressures being caused by 
discharge down the vertical soil-stack. Conclusion: For lengths of 
horizontal soil-pipe less than 25 ft. the pressures on all the traps will 
be the same if they are vented similarly, regardless of their distance 
from the soil stack. 

8. Tests to determine the limiting lengths and diameters of vent 
pipes to be used under different conditions. Conclusion: An extensive 
table has been prepared showing the sizes of vent pipe to be used from 
34-in. to 3-in. in diameter, for rates of discharge from 30 to 300 g.p.m. 
and lengths of vent pipe up to 100 ft. These sizes are good only when 
used with 4-in. soil-stack. 


9. Tests to determine the relative advantages of crown and loop 
venting. Conclusion: No difference could be found between the effec- 
tiveness of crown and loop venting for pressures caused in traps by 
discharges down the vertical soil-stack. The relative advantages of 
the two types of venting have not been tested with discharges along 
the same horizontal run to which the observed trap is connected, nor 
for their relative effectiveness in overcoming self-siphonage of traps. 


10. Tests to determine the effect of the stoppage of the top of the 
soil-stack, as is sometimes caused from frost. Conclusion: Many con- 
clusions have been drawn from the observed phenomena, but the final 
conclusion. of greatest practical application is that stacks should be 
designed so as not to become so clogged as to close off all venting. 


11. Tests to show the effect on the pressures in a plumbing system 
as the result of the use of a house-trap, either with or without a fresh 
air inlet; but submerging the end of the house-drain or house sewer; or 
by increasing the length of the house-drain or house sewer. Conclusion: 
In brief, the addition of a vented house-trap caused no appreciable in- 
crease in pressures throughout the plumbing system; the least pressures 
were cbserved both with a free discharge and with a vented house-trap. 
A house-trap without vent allowed greater pressures in the plumbing 
system than a submergence of 1% in. of water over the outlet of the 
house-drain or house sewer. A submergence of 9 in. of water over 
the outlet allowed excessive pressures throughout the system. Under 
all conditions the greatest pressures observed were with a length of 
house drain of about 12 ft., for greater or lesser lengths the pressures 
in the plumbing systems were reduced. 

12. Tests to indicate the causes of self-siphonage and to suggest 
possible remedies. Conclusions: The conclusion undtr this series of tests 
is somewhat lengthy, but the most important points to be brought out 
are: Self-siphonage can be prevented by venting, proper design of the 
fixture, special design of the trap, or bv minimizing the difference in 
elevation between the outlet from the fixture and the point of entrance 
of the discharge pipe into the soil-stack. 
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A general conclusion from all of the tests, and the con- 
clusion of probably the greatest interest to the public, is that it 
is possible to design a plumbing system involving no more 
than the number of fixtures found in a single bathroom, with- 
out the necessity for venting any traps. The possibility of 
doing without vent pipes will reduce the cost of plumbing in- 
stallations in small residences materially. Municipal codes 
must be changed, however, before the home builder can benefit 
from these findings. Findings of similar value may be forth- 
coming from subsequent tests. The above tests and con- 
clusions will be explained in detail in the report to be given 
to the convention of the Illinois Master Plumber’s Associa- 
tion held in Decatur in January. The report will conclude 
with a list of the tests which are contemplated for the coming 
year and a statement that it is expected that the program 
of tests should be completed before July 1, 1923. 


_F. C. LOHMANN (Chairman), H. F. FERGUSON, H. E. BABBITT. 


LIGHTING OF STREETS AND HIGHWAYS 
By A. R. KNIGHT 


The question of lighting city streets is one that has always 
commanded interest because of the intimate connection be- 
tween illumination and safety and convenience; and the meth- 
ods used have been changing constantly. During our own 
lives we have seen used successively gasoline lamps, gas lamps, 
various forms of electric arc lamps, and lastly, incandescent 
electric lamps. Today the incandescent lamp is replacing the 
other methods, therefore only lighting by incandescent lamps 
will be discussed in this paper. 

At no time has any one of the various methods com- 
manded the field long enough to establish itself as the standard 
method. This has been due partly to the rapid development 
of lighting units, a development which is progressing as en- 
ergetically now as at any earlier time, as well as to the con- 
stantly changing conception of what is desirable. Until a 
few years ago comparatively no attention was paid to the 
esthetic side of street lighting, the idea simply being to have 
more or les illumination supplied. At present, the matter 
of general appearance is given practically the same weight as 
the degree of illumination, and the units to be used are selected 
as much for their effect upon the appearance of the street 
as for their efficiency and light distribution. 

In the lighting of streets, pedestrian and vehicular traffic 
must be considered. The ideal condition for pedestrian travel 
is illumination that is not necessarily intense but which is 
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uniform. This condition of uniformity is not so important for 
vehicular traffic, as will be pointed out later. Uniformity of 
illumination demands lighting units located at short intervals, 
a requirement that is met naturally by an ornamental system. 

Streets can be divided into four distinct classes: (1) resi- 
dence streets, the traffic on which is due mainly to the residents 
on the street itself; (2) residence streets handling consider- 
able through traffic; (3) semi-business streets, those on which 
retail stores and residences are intermingled or streets given 
over to wholesale and storage houses or factories; and (4) 
main retail streets. On the streets of all but the first class 
other factors than those mentioned will enter. For instance, 
it is a recognized fact that high intensity of illumination has 
a decidedly stimulating effect and for this reason the main 
retail districts should have an illumination greatly in excess 
of the actual needs for safe travel. 

Intensity of illumination is spoken of in terms of foot 
candles. A foot candle is the intensity of illumination on 
a surface one foot from a source of one candle power or two 
feet from a source of four candle power, etc. The following 
minimum intensities of illumination represent present practice 
fairly well: purely residential streets, 0.02 foot candle (this 
is about equal to bright moonlight) ; boulevards or through 
streets and semi-business streets, 0.04 to 0.05 foot candles; 
main retail streets, 0.1 or more foot-candles. To determine 
the size and spacing to produce the above degrees of illumina- 
tion, it is necessary to know the distribution of light given by 
the lamp. The shape of the distribution curve can be con- 
trolled by the shape of the surrounding globe or by reffectors 
or by both together. 

A comparison will be made of three styles of tops: a ball 
globe, a top shaped to produce more downward light and a 
top using a prismatic refractor. A minimum illumination 
of 0.02 foot-candles can be obtained with the lamps of 100 c.p. 
alternating on the two sides of the street and with spacings as 
follows, measured along the street: ball globe, 90 ft.; shaped 
globe, 100 ft.; shaped globe and refracting dome, 117 ft. The 
comparative cost per 100 ft. of street for the standards and 
foundations is $672, $655 and $605, respectively. The saving 
in first cost shown by the second and third types is in a 
measure offset by the greater cost of glassware for replacing 
broken tops and this factor may, in some cases, lead to the - 
selection of the first type. Where higher intensity is desired 
it can be obtained by using larger lamps or by placing the 
standards opposite each other or by both together. 

Power can be supplied to the lamps either by means of 
a constant-voltage or a constant-current system. In the con- 
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' stant-voltage system (often called the multiple system) two 
wires are carried along the streets and 110 or 220 volt lamps 
are connected between them. The current to be supplied is 
the sum of the currents taken by the individual lamps and 
while the current taken by each lamp is small the total may 
be quite large. The filaments in the lamps are long and of 
small ciameter. This system is not satisfactory because 
the large current necessitates the use of large wire and also 
because the lamps do not withstand the vibration due to traffiz 
well. 

In the constant-current or series system the lamps are all 
connected in series, the same current flowing through all the 
lamps. This current can be made larger than that taken by 
a single multiple Jamp but at the same time being much 
smaller than the total current in that system. If the current 
through a lamp is increased the voltage across it is decrease‘ 
to keep the cardle power the same. The total voltage of 
this system is the sum of the voltages of the individual lamps 
and may be built up to several thousand volts. The filament 
of the series lamp is shorter and larger than that of the mul- 
tiple lamp and therefore it withstands vibrations better. For 
these reasons the series system is widely used and it is the 
system that will be discussed here. 

There are three types of series systems for supplying pow- 
er to the lamps: straight series, straight series with current 
‘transformers at each standard, and the group system. In 
the straight series system, all of the lamps supplied by one 
regulator are connected in series across the regulator. If the 
district to be lighted is some distance from the control sta- 
tion, it is desirable to have as many liehts as possible on one 
regulator to reduce the cost of cable from the station to the 
district. This results in the use of high voltage which is 
undesirable for two reasons: (1) liability of injury to persons 
coming in contact with any part of the system; and (2) the 
high cost of cable suitable for such high voltage. On the 
other hand this system has the advantage of simplicity, the 
equipment being reduced to a minimum. 

In the series system with individual current transformers. 
an individual current transformer is installed in the base of 
each standard. thus insulating the lamp and leads up the 
standard, from the high voltage carried on the underground 
eables. This system has the following advantages: (1) the 
life hazard present in the straight series system is eliminated ; 
(2) if high power lamps are used the current transformers 
can be used to supply the large current required by the lamps 
while a smaller current is used in the line, thus reducing the 
cost of line copper required. When use is to be made of 


LIGHTING STREETS AND ROADS 95 


the small sized lamps, this advantage disappears. The dis- 
advantages of this system are: (1) high initial cost; (2) 
increased number of sources of trouble due to the increase in 
the amount of equipment needed. 


In the group system the lamps are divided into groups 
and one insulating transformer is used for each group. The 
advantages are: (1) the voltage of each group can be kept 
low enough to practically eliminate the life hazard present in 
the straight series system, nearly equalling, in this respect 
the individual transformer system; (2) since the voltage 
for the entire group is lowered, a cheaper cable can be used 
than is required for either of the other systems. The dis- 
advantages are: (1) the necessity of constructing manholes 
in which to place the group transformers; (2) a larger num- 
ber of sources of trouble than with the straight series sys- 
tem. The folowing table gives a comparison of the system 
with regard to possible voltage to ground from the lamp socket 
and the cost per standard. The figures given apply to 100 c.p. 
lamps installed in locations where it is possible to use parkway 
cable and assuming that 35 KVA regulators will be used to 
supply constant current to the entire circuit and that in addi- 
tion 10 KVA series transformers will be used to supply the 
groups in the group system. 


Maximum Voltage Cost per Standard 


SLEaiont.. series? ont... : 5300 110.28 
Individual transformer ...... sips 135.28 
Rg 6 Bane Canes 0S a ee Ree PR 757 99.78 


MECHANICAL FEATURES.—Cable for street lights can be 
installed in either of two ways. If conduit is laid in the 
ground, lead covered cable can be pulled into the conduit 
and connected to the various pieces of equipment. If no 
conduit is installed, lead-covered cable with two layers each 
of steel tape and tarred jute around it, can be laid directly 
in the earth with no other protection, ant connected to the 
various pieces of equipment. The main advantages of the 
conduit system lie in the fact that the cable can be replaced 
at any time without any excavation, while the advantage of 
the steel taped cable system lies in the lower first cost. 

The type of lighting equipment to meet the needs of the 
different districts can be summarized as follows: (1) The 
residential section: 100-c.p. lamps on 1014 ft. standards, al- 
ternate standards on opposite sides of the street, and steel 
taped cable; (2) the semi-residential section: 250 c.p. lamps 
on 121% ft. standards, spaced as above, and steel taped cable; 
(3) the semi-business section: 250 c.p. lamps on 12%, ft. 
standards, spaced as above, and lead covered cable in conduit; 
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(4) the business section: 250 c.p. lamps on 1214 ft. standards 
placed opposite one another and lead covered cable in con- 
duit. Alternate lamps on separate circuit to be turned out at 
midnight. Fairly typical costs per block of 400 ft. for the 
above layouts, using the group system, with an inexpensive 
standard and a ball globe are given below. These figures 
were worked out for a particular locality and are compara- 
tive only, local conditions affecting them. Court costs, super- 
vision, inspection and cost of assessment roll for local im- 
provements have not been included. 


Residential Lighting ~ 


5 10%-ft. standards complete at $53.00 -.......................--- .-$ 265.00 

5 20x20x24-in. foundations at $7.50~...20 2 eee 37.50 

920 ft. 1000-volt steel-taped cable at $240 per 1000 ft. _...... 220.80 
50 ft. 1000-volt twin conductor lead-covered cable at $180 per 

LLU ks Se en Maar RE RL 9.00 

0.40 KW station equipment at $48.40 per KW ........................ 17.32 
0.40 KW distribution equipment (mains, manholes and 

transformers) at $246.40 per KW .......022002202--::cececeeeeee 98.56 

TT OCAL: pce ncteaectiegsaclie detent te boas a ecsthice dette t ag ce $ 648.18 


Semi-Residential Lighting 


5 1242-ft. standards complete at $65 °_............0.. eee $ 325.00 
5 24x24x80-in. foundations at. $850: 2.1.4... 42.50 
920 ft. 1000-volt steel-taped cable at $240 per 1000 ft. _...... 220.80 
60 ft. 1000-volt twin conductor lead-covered cable at $180 
per 100 ft. ....2:20 cum ee 10 80 
0.825 KW station equipment. at $43.40 -_......0.2 ee 30.702 
0.825 K. W. distributing equipment at $264 per KW ............ 218.13 
Total cath, AR Oe eee $ 852.95 


Semi-Business Lighting 


5 1214-ft. standards complete at $65__...............0.0.00- $ 325.00 
5 © 24x24x30-in. foundations at’ $8.50) 292. 22. 2 42.50 
5 °18x18x24-in)) pullboxes at#$22) 2220 ee ee 110.00 
920 ft. 1000-volt lead-covered cable at $100 per 1000 ft......... 92.00 
60 ft. 1000-volt twin conductor lead- covered cable at $180 
POT LOGO. L0orc arcane cn caesarean, oe eee 10.80 
920 ft. 1-duct conduit in place at $1.60 per lin. ft. _...00000...... 1,472.00 
0.825 KW station equpiment at $43.30 per KW ...................- 35.72 
0.825 KW distributing equipment at $264.40 per KW............ 218.18 
Total eee eee cee en ee $2,306.15 


Business Lighting 


10.1244-ft. standards complete, at. $65_........2....4-.0:-5-2... $ 650.00 
10 .24x24x80-in, foundations. at ‘$8.50. 2. 22. 85.00 
10° 18x18x24-in. “pullboxes “at $22-20 2 Soe 220.00 


1840 ft. 1000-volt lead covered cable at $100 per 1000 ft. 184.00 
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120 ft. 1000-volt twin conductor lead-covered cable at $180 


Tee SAUDER ES 9 UGG et BL ae OSA: ocean ne: SE ae Se ee 21.60 

920 ft. 2-duct conduit in place at $1.70 per lin. ft. _......... 1,564.00 
1.65 KW station equipment at $43.40 per KW .........00.0....... 71.44 
1.65 KW distributing equipment at $264.40 per KW ............ 432.26 
ep Lehi et Pebomia:, e: de roan tt ie 4d oleh Fo oe eae oh ake $3,232.30 


These totals give the following unit costs: 


Cost per Run- Cost per Proper- Cost per 

ning ft. of street ty front ft; Standard 
Residential lighting -............... $1.41 $ .81 $129.60 
Semi-residential lighting........ 1.86 1.07 170.60 
Semi-business lighting............ 5.01 2.88 280.62 
Paciness lighting ./.o80. 2.00... 7.04 4.04 323.23 


ILLUMINATION OF HIGHWAYS.—It is becoming desirable 
to furnish some illumination on the main highways in order 
to render the use of bright, glaring headlights unnecssary, 
thereby avoiding a number of accidents which are caused 
by glare blindness. The problem of highway illumination is 
greatly different from that of city streets. Since the traffic 
is almost entirely vehicular, uniformity of illumination is 
not of so great an importance. The main object is to make 
it possible to perceive objects or bad spots ahead of the car. 
Three factors contribute to this perception: (1) direct il- 
lumination of the object by the light source; (2) silhouetting 
of the object against the bright area under the lighting unit; 
and (3) reflection from the surface of the roadway. Prob- 
ably the least important is the direct illumination, and for 
this reason large units spaced fairly far apart can be used. 


The lamps should be of the constant-current series type, 
for which a regulator is necessary. On the basis of 400 c.p. 
spaced approximately 400 ft. apart, one 35 K.W. regulator will 
light about 10 miles of roadway. ‘The cost per mile for such 
an installation would be approximately $1,700 if a pole line is 
available, and it would only be necessary to support and 
string the wire and mount the lighting units; and approxi- 
mately $2,500 if it is necessary to set poles. 
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SERVICE TESTS WITH THE BATES 
EXPERIMENTAL ROAD 


By CLIFFORD OLDER, Chief Highway Engineer, 
Illinois Division of Highways 


Two outstanding conclusions may be drawn from the 
general behavior of the Bates road. 

First, The load carrying capacity of any design of rigid 
pavement slab is .in direct proportion to the ability of its 
weakest part to resist bending stresses. The data indicate 
clearly that under fixed conditions pavements of a definite 
thickness will carry certain wheel loads indefinitely. The 
passage of numbers of somewhat heavier loads will result in 
numerous corner breaks involving heavy maintenance expense. 
Still heavier wheel loads may quickly result in complete de- 
struction. It is not reasonable to expect local authorities to 


enforce load regulations. It must be done by a State police. 


force; and any State that does not provide for truck load 
control faces the early destruction of its paved roads. 

Second. Rigid pavements having a uniform thickness or 
edges thinner than the center are greatly unbalanced in 
strength and will fail along the edges long before wheel loads. 
are reached that would cause the deterioration of other por- 
tions. of the slab. Although 50 of the original 63 sections 
of the Bates road were either partially or completely de- 
stroyed, not one case of serious partial or complete destruction 
of a rigid section occurred that was not directly due to the 
lengthening and widening of one or more small broken corner 
areas. The comparative absence of destruction along the 
north edge of the road is striking, and there the wheels 
traveled 3 ft. from the edge. Increasing the edge strength 
of pavements of ordinary width should be of first importance 
in design. 

RICHNESS OF MIX.—The behavior of sections having con- 
crete bases varying in the richnes of mix furnishes food for 
serious thought. Two different mixes were used: 1-2-3144 and 
1-3-5, using the same aggregates. The ratio of sand to stone 
is practically the same for both mixes, being 0.60 for the 
1-8-5 mix, and 0.57 for the 1-2-3814 mix. The difference of 
streneth in favor of the richer mix is by no means marked. 
A leaner mix with increased thickness to compensate for 
strength loss may be an economic development under certain 
conditions. 

BRICK WEARING SURFACES.—Of brick with bituminous 
joint filler, 2 in. sand cushion, 4 in. macadam base: 200 ft. 
tions, having an aggregate leneth of 600 ft., of which 400 ft. 
consisted of 3 and 4 in. lug and lugless brick with bituminous 
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joint filler, 2 in. sand cushion, 4 in. macadam base; 200 ft. 
consisted of 3 and 4 in. lug and lugless brick, bituminous 
filler, 1 and 2 in. mastic cushion, 8 in. 2-course waterbound 
macadam base. The destruction was simply a rutting in the 
wheel tracks which progressed to such an extent that all of 
these sections were completely destroyed and unfit for traffic. 
While the heavier base sections stood up a little better the 
difference is not marked. 

ASPHALTIC CONCRETE ON WATERBOUND MACADAM BASES.— 
There were six 200-ft. sections of this type, five having a 2-in. 
Topeka mix and one having a 3-in. Topeka top consisting of 
114-in. binder course and 114-in. Topeka wearing surface on 
a 5-in. one-course waterbound macadam base. The section 
having the 4-in. novaculite base was destroyed under the 
first increment of loading. The section having the 4-in. water- 
bound macadam base was seriously damaged by the same 
increment. There appears no consistent relation between 
load carrying capacity and thickness of base. ‘The section 
having the heavy top stood up best of all; however, the adja- 
cent section having the same total thickness but a 2-in. top 
while it did not stand up quite as well; behaved better than 
those sections having thicker bases. This fact might indicate 
that some factor other than that of having a heavier top ac- 
counted for the stability of the 3-in. top section. It was found 
in bearing capacity tests of the subgrade that the moisture 
content of the soil was of extreme importance, since the sup- 
porting capacity of the soil varied between wide limits at dif- 
ferent times of the day as the soil dried out under the sun’s 
rays. It seems possible that the orignal degree of base com- 
paction, or keying with a given amount of rolling, might be 
dependent upon this factor. Such a condition of course would 
constantly apply in all sections of the country where rainfalls 
are frequent. It is of interest to note that in both the brick 
and asphalt top sections the two-course bases did not stand 
up as well as the somewhat thinner single-course bases having 
the same surfaces. 

STRENGTH THEORY OF RIGID PAVEMENT SECTIONS.—In 1920 
the writer called attention to the apparent weakness of rigid 
pavements at corners formed by the intersection of transverse 
cracks or joints with the edges of the pavements. A tenta- 
tive formula for pavement design was suggested which was 
based on the assumption that such corners should be designed 
as unsupported cantilevers. While the critical load supporting 
capacity of sections with Topeka top or concrete base appar- 
ently coincides with the strength of the base, with little or 
no allowance for the top, yet critical corner failures were not 
in many cases followed by immediate breaking down of large 
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areas, aS was the case in some of the other rigid types. It 
is believed that pavements of this type should be designed on 
the basis of the base thickness alone, being sufficient to resist 
all corner breaks. Although such breaks might not be fol- 
lowed by further extensive destruction, nevertheless serious 
items of maintenance costs would be involved. The sec- 
tions having brick top on concrete base, as was the case 
with the bituminous concrete top series, showed a distinct 
ability to resist progressive destruction, although not to as 
marked an extent. 

MONOLITHIC -BRICK.—In monolithic brick on concrete, if 
the total thickness is used as a basis of breaking strength, it 
does not correspond with the theoretical breaking load. Prior 
to the truck loading it was observed that at many points 
the brick surface had separated distinctly from the base. In 
each section of this type, the first increment of loading caused 
at one or more spots a cracking of the grout filler between 
the individual breaks. Although this happened on mono- 
lithic sections having a base only 2 in. thick, yet it is a 
matter of common observation that the base did not imme- 
diately fail in all such cases. It should be taken into con- 
sideration, however, that the average air temperature was 
high, and, except where artificial joints were cut, the wearing 
surface; and perhaps also the base, was under compression 
due to temperature expansion. 

CONCRETE PAVING.—The average modulus of rupture of - 
test specimens representing: the sections containing calcium 
chloride and cemite cement, was distinctly lower than that 
of the other sections. Further, the 5-in. section in which 
gravel concrete was used was obviously inferior. Some of 
the sections having both transverse and longitudinal joints 
with marginal reinforcing steel also showed somewhat erratic 
behavior. Most of them showed comparatively high strength. 
Fatigue tests for about 18 months indicate conclusively that 
concrete may resist bending loads indefinitely if such loads do 
not cause fibre stresses in excess of half the modulus of 
rupture of the concrete. The laboratory tests show that 
where the loads applied produced a fibre stress of from 5 
to 10 per cent in excess of half of the modulus of rupture, fa- 
tigue may not follow for from 5,000 to 40,000 repetitions. 
Loads which produce fibre stresses in excess of 60 per cent 
of the modulus of rupture are usually followed by breakage 
after a comparatively few repetitions. 

It seems safe to conclude that had the number of ap- 
plications of each increment been much greater—say 30,000 
to 40,000—we would have the breaking load points falling, 
in the main, between the curve passing through points rep- 
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resenting a fibre stress of 703 and that representing a fibre. 
stress of 351. It is believed that by means of one or more 
continuous dowel bars along the edge adjacent corners may 
be made to act together and thus the breaking and working 
loads may be increased materially, or perhaps even doubled. 
Further, it is easily conceivable that if in addition to dowel 
bars the edges are thickened, they may be made stronger 
than other portions of the slab. 


SAFEGUARDS FOR EXISTING PAVEMENTS.—Many miles of 
concrete pavement now in service are directly comparable 
with the Bates road sections and it is not unreasonable to 
expect such pavements to show corner breakage when high 
load-thickness relationship prevails. Further, the behavior 
of the test sections shows that loads much in excess of the 
critical load, as determined by the theoretical curve, are al- 
most sure quickly to cause extremely serious progressive de- 
struction. It would seem difficult to eliminate the danger en- 
tirely. It is suggested that shoulders of gravel, macadam, 
concrete or other material which could be constantly main- 
tained, preferably silghtly higher than the permanent edge, 
would help. Such shoulders would ordinarily prevent: wheel 
loads from being applied to the extreme edges of the slab 
and thus tend to reduce bending stresses. Heavy triangular 
corner repairs of rigid material will also help, as the obtuse 
angled corners of the adjacent slab will carry greater loads 
than right angled corners. Limiting the loads to the strength 
of the slab would of course solve the problem for old pave- 
ments. 

SUGGESTIONS FOR IMPROVED DESIGNS. — Designs for new 
pavements should undoubtedly provide for strengthened edges. 
This may be accomplished by providing integral curbs which 
would not strengthen the edge but largely prevent wheel 
loads from being applied to the extreme edge. It is be- 
lieved that wider pavements with integral or inverted curbs, 
using no more or even less material than is now used in 
many designs, would afford equal or possibly greater load 
carrying capacity. Merely increasing the width would un- 
doubtedly prolong the life by reducing the frequency of the 
passing of heavy wheel loads off and on, and along the edges. 


Longitudinal joints fin concrete pavements’ reduce the 
warping due to changes of temperature, thus increasing the 
possibility of subgrade support along the edges under night 
traffic. Such joints should be provided with tie bars to pre- 
vent spreading, and a corrugated or tongue and groove effect 
so that the adjacent slabs would afford mutual support. 


ILLINOIS NEW DESIGN.—The terms of the Illinois Bond 
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Issue Act prevent general construction of pavements wider 
than 18 ft. Integral curbs on pavements of this width would 
probably inconvenience traffic and for this and other reasons 
are not generally used. To increase the edge strength, the 
new Illinois design provides for a 9-in. edge thickness, taper- 
ing to 6 in. at 2 ft. from the edge. The edge is also strength- 
ened by a continuous 34-in. round smooth bar. The re- 
mainder of the slab is uniformly 6 in. thick. A tongue and 
groove longitudinal joint is provided across which are placed 
deformed tie bars. 


ILLINOIS VALLEY FLOODS 


Conditions responsible for the great floods in the Illinois River in 
March and April of 1922 are summarized as follows in a report by the 
State Division of Waterways: (1) Construction of levees along the 
river, which restricted its discharge capacity and eliminated natural 
reservoirs; (2) reclamation of land and drainage into tributary streams, 
permitting greater quantities of water to reach the river in a given 
time; (8) straightening and draining the Kankakee river in Indiana; 
(4) addition of approximately 8,000 cubic feet per second from Lake 
Michigan by the Chicago drainage canal; (5) silt brought down from 
tributary streams due to higher velocities created by river improvement. 
From the investigations made, it is stated that a flood as great as that of 
1922 must be looked for approximately once in ten years; that greater 
floods may be expected at longer intervals, and that higher flood eleva- 
tions may be looked for as additional lands are reclaimed and greater 
restrictioin is placed on the discharge capacity of streams, if flood 
plains of the streams are encroached upon as seriously as they have 
been in the past. A few brief extracts are given below from a report 
which Mr. M. G. Barnes, chief engineer of he Division of Waterways, 
read at the 1923 meeting of the Society: 


Before the opening of the Chicago drainage canal in 1900, the low-water’ 
discharge of the Illinois River at Peoria commonly fell below 2,000 second- 
feet. The canal now adds more than four times this flow, and the low- 
water gauge height at that vlace has been raised 5 ft. Probably the most 
damaging effect of this additional water occurs at the low-water season, 
when thousands of acres are inundated which formerly were tilled. Further, 
this increased flow has hastened the construction of levee districts, which in 
turn increase the high water stages. 


The storms which caused the floods of 1904, 1913 and 1922, passed over 
only the southeastern portion of the catchment area of the Illinois river. 
If they had been generally heavy throughout the state the flood would have 
reached much greater heights. These floods are what may be expected once 
in a decade, and it is likely that they will be 20 per cent greater 
about once in 25 yearg and 30 per cent greater once in 50 years. The con- 
struction of reservoirs to control flood heights is not a simple matter under 
the conditions obtaining along the Illinois River. If storage is not resorted 
to the levees must be increased in height, or else the damage that will occur 
probably once in a decade must be accepted. Improvement of the river for 
navigation purposes by removing the dams and deepening the channel to 
9 feet will have a slight influence on the flood stages, mainly in lowering the 
low water stages. Property damages by the 1922 flood’ probably exceeded 
$2,000,000. If this sum had been spent on remedial works it would have 


sah far towards improvement of channel conditions and protection of prop- 
erty. 


EK. E. R. TRATMAN 
President 
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PROCEEDINGS OF THE ANNUAL MEETING, 1924 


The thirty-ninth annual meeting of the Society was called to 
order by President Babbitt in the Great Hall of the Urbana-Lin- 
coln Hotel, in the city of Urbana at 10 a.m., on January 9th. The 
president first introduced Dean M. S. Ketchum, a member of this 
Society and Dean of the College of Engineering at the State Uni- 
versity. Dean Ketchum welcomed the Society to the University 
and offered the facilities of the College of Engineering for our en- 
tertainment. He then delivered an address on ‘‘Progress in High- 
way Bridge Design.’’ 

Hon. James Elmo Smith, a member of this Society and Mayor 
of the city of Urbana, was then introduced by the President. 
Mayor Smith welcomed the Society to the city and turned over the 
key therefor to all of the members present. 

President Babbitt responded to these addresses of welcome and 
assured Dean Ketchum and Mayor Smith that he personally, if no 
one else, appreciated the welcome to his home town. The presi- 
dent then delivered his annual address, summarizing the activities 
of the Society, predicting its future, and making suggestions for 
its conduct and channels for its activities. 

The papers read and the addresses made, in the order of their 
presentation, were as follows: | 

January 9, morning session; ‘‘ Effect of Certain Ingredients on 
the Strength of Conecrete’’ by Prof. A. N. Talbot, Member. 

January 9, afternoon session; ‘‘Engineering Standards for 
Municipal Fire Fighting Facilities’’ by Clarence Goldsmith, Ass’t. 
Chief Engineer, National Board of Fire Underwriters. ‘‘ Well No. 
7, University of Illinois’’ by Prof. M. L. Enger, Member. ‘‘ Wells 
of the Champaign-Urbana Water Co.’’ by W. B. Bushnell, Mem- 
ber. 

January 9, evening session. ‘‘Beardstown and The Flood of 
1922”’ by A. D. Millard, Goodell and Millard, Beardstown. ‘‘Re- 
clamation Projects on the Upper Mississippi’’ by C. H. Young, 
Central States Engineering Co., Muscatine, Iowa. ‘‘The Mapping 
Problem. of the State Geological Survey’’ by M. M. Leighton, 
Member. ‘‘Surveying Instruction at the University of Illinois’’ 
by C. K. Mathews, Instructor in Civil Engineering at the Univer- 
sity of Illinois. ‘‘City Planning’’ by J. L. Crane, Jr., Member. 
‘‘ Arbitration in a Survey Dispute’’ by W. D. Jones, Member. 
‘‘Operation of the Surveyor’s License Law in Cook County’’ by 
M. L. Greeley, Member. 

January 10, morning session. ‘‘Oiled Earth Roads in Illinois’’ 
by J. H. Reed, County Superintendent of Highways, Cambridge, 
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Illinois, with discussion at length by Mr. F. L. Sperry. ‘‘Relation 
of Subgrade to Wearing Surface’ by W. P. Blair, Member. 
‘Progress in Road Building’”’ by F. T. Sheets, Member. ‘‘Changes 
in Chicago Paving Ordinances’’ by J. B. Hittell, Member. ‘‘Court 
Decisions Affecting Local Improvement Acts’’ by Attorney Oscar 
C. Hoose, Bloomington. | 

January 10, afternoon session. ‘‘Current Problems in Illumi- 
nation’’ by C..E. Weitz, Engineering Department National Lamp 
Works, Cleveland, Ohio. ‘‘Engineering Features in Mine De- 
velopment’’ by Cecil W. Smith, Chief Engineer, Illinois Coal Cor- 
poration, Chicago, ‘‘The Tendency Towards Centralization of 
Power Development’’ by W. L. Abbot, Chief Operating Engineer, 
Commonwealth Edison Co., Chicago. ‘‘Fatigue of Metals’’ by 
Prof. H. F. Moore, Member. ‘‘Relations between Public Utilities 
and the Public’? by John F. Gilchrist, Vice-President, Common- 
wealth Edison Co., Chicago. 

January 11, morning session. ‘‘Illinois Special Assessment 
Law’’ by P. E. Green, Member. ‘‘Chemical: Data,’’ ‘‘Ultra Filter 
for Sewage’’ and ‘‘Report on Sewage Treatment Plants’’ by Dr. 
A. M. Buswell, Member. ‘‘Sewage Treatmerit Works of the Sani- 
tary District of Chicago”’ by Dr. F. W. Mcohlman, Chief Chemist, 
Sanitary District of Chicago. ‘‘Urbana-Champaign Sewage 
Treatment Works’’ by C. R. Velzy, Member. ‘‘Efficiency of Dif- 
ferent Types of Filters’’? by R. I. Randolph, Member. ‘‘ Dosing 
and Distributing Systems”? by L. E. Rein, Member. 

An Inspection Trip of the laboratories of the College of Engi- 
neering of the University of Illinois occurred on the afternoon of 
January 9th. A more extensive inspection trip was made on the 
afternoon of January 11th. This included, in the order of places 
visited, the construction work on the Urbana-Champaign Sewage 
Treatment Plant, the construction work on the Illinois Memorial 
Stadium, and the grade elevation and separation work on the IIli- 
nois Central Railroad. 

The Annual Dinner was given on the evening of January 10th. 
Addresses were made by Hon. Roger F. Little, member of the State 
Legislature; Hon. James Elmo Smith, Member, Mayor of Urbana; 
President-Elect E. E. R. Tratman, and Professor A. N. Talbot, 
Member. The dinner was followed by dancing which lasted until 
midnight. 

The Annual Business Meeting was held in the afternoon o 
January 10th. The order of business was as follows: | 

Election of Officers. The following officers were elected ; Presi- 
dent, E. EK. R. Tratman. Vice-President, A. L. Webster. Trustees, 
W. B. Bushnell, and M. L. Greeley. | 

Place of Meeting for 1925. The invitation of the Chicago As- 
sociation of Commerce to meet in Chicago, was accepted. 

Election of New Members. The following were elected to mem- 
bership: M. S. Ketchum, F. G. Geraghty, A. M. Danely, W. M. 
Olson, C. R. Velzy, G. H. Radebaugh, G. W. Craig, C. B. Schmelt- 
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zer, A. D. Millard, F. E. Richart, C. V. Swearingen, H. F. Moore, 
W. W. Kerch, M. P. Flickenger, L. C. Laswell, W. H. Allen, Stan- 
ley Krebs. 

Resolutions. The following resolutions were adopted: 

Whereas, the University of Illinois is conducting courses in 
Land Surveying, and Whereas, such courses are not well adapted 
to the short periods available during the scholastic year, and there- 
fore the students taking this course are not able to have the train- 
ing and experience, which, should enable them to perform ac- 
-curately, capably, and effectively the work which they should 
reasonably be expected to do on graduation, Now Therefore be it 
Resolved, that this Society recommends the establishment by the 
University of Illinois of a Summer Camp for Land Surveying in 
its various types, which course shall be required of all students in 
Civil Engineering. 

Whereas, during the past year the Illinois Society of Engineers 
has lost through death, three of its well known and much loved 
members; Charles E. Chester of Shelbyville, E. J. Chamberlain of 
Pittsfield, and H. D. White of Springfield, Now Therefore be at — 
Resolved that we greatly deplore the loss of these men from our 
technical circle and extend to their families our sincere regret and 
sympathy. 

Whereas, the Illinois Society of Engineers is composed of engi- 
neers practicing in all parts of the State of Illinois; Whereas, we, 
the Members of said Illinois Society of Engineers, are in Annual 
meeting assembled in Urbana, Illinois, and have knowledge of the 
conditions of the streams and lakes in the State of Illinois, and, in 
addition, are acquainted with the problems of planning, construc- 
tion and operation of Sewage Treatment Works to handle the sew- 
age of our cities, and purify it before discharging it into the 
streams on which the cities in which we live are located :— Where- 
as, we recognize the magnitude of the problem confronting the 
Sanitary District of Chicago in the treatment of the sewage of a 
population exceeding three million, which population is now in- 
creasing at the rate of 700,000 every ten years ;— Whereas, we fur- 
ther recognize that the method of dilution originally installed has 
been successful, but through the growth of the City of Chicago 
and its industries has been so overloaded that extensive supple- 
mentary works must rapidly be installed :—Whereas, in the opera- 
tion of the works for the protection of the water supply of Chicago, 
and for the removal of the Chicago sewage, we believe the con- 
tinuance of the use of the Main Drainage Channel of the Sani- 
tary District of Chicago is essential, and with a flow to the limit 
of its capacity, namely ; 10,000 cu. ft. per sec.; Now, Therefore, Be 
It Resolved, that we endorse the continuance of the use of the 
dilution process of sewage disposal within the limits of the exist- 
ing works with a flow from Lake Michigan up to 10,000 «. f.s., with 
provision for treatment by supplementary works of the excess 
population over and above that cared for by the dilution method, 
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and further that the Secretary be and is hereby directed to send a 
copy of this resolution to the Representatives and Senators from 
Illinois in Congress assembled. 

Whereas, the Illinois Society of Engineers has heretofore 
urgently requested the hastening of topographic mapping in IIli- 
nois to meet the pressing needs of a base map for our many. engi- 
neering projects, and to avoid costly and wasteful duplication inei- 
dent to individual surveys where no public base map is available; 
and Whereas, an effective codperative program has been made 
possible between the United States Geological Survey and the Ilh- 
nois Geological Survey by the generous provisions of the Temple 
Bill of the Sixty-seventh Congress, enabling a Federal apportion- 
ment of $50,000 to Illinois for the present year to match an equal 
sum from the State; and Whereas, the accomplishments during the 
eurrent year have been fully commensurate with the funds ap- 
propriated ; Now, Therefore, be it Resolved, that the Illinois Society 
of Engineers in convention assembled at Urbana this tenth day of 
January, 1924, express its hearty approval of the provisions of the 
Temple Bill and instruct our United States senators and repre- 
sentatives from Illinois to actively support individually and col- 
lectively any measure for topographic mapping proposed by the 
Department of the Interior or from any other proper source which 
will reappropriate the equivalent of the Temple Bill and afford 
Illinois and other states the full support which the Temple Bill 
now affords; And be it further Resolved, that a copy of these reso- 
lutions be spread on the minutes of the present convention, a copy 
be sent to each of the United States senators and representatives 
from Illinois, and a copy be provided the various newspaper syndi- 
cates for publication. 

Resolved, That in regard to the recent summary dismissal of 
Mr. A. P. Davis, a highly competent and experienced engineer and 
executive, from the position of Director of the U. S. Reclamation 
Service, the Illinois Society of Engineers makes emphatic protest 
against this action of the Secretary of the Interior and against the 
unjust and sinister method in which this dismissal was effected, 
namely, by abolishing the position, thus leaving the Director with- 
out opportunity for redress; Furthermore, protest is made against 
the immediate creation of practically the same position, but under 
another title, for an appointee whose main qualification appears 
to be political influence. Resolved, That the position in question 
is one requiring both technical skill and administrative ability, 
both of which have been exercised by Mr. Davis for several years 
with marked benefit to the Reclamation Service, the public, and 
the development of the arid region. And such political interfer- 
ence with work of such importance is a serious detriment to the 
publie welfare, to the work of the Reclamation Service and to the 
civil service principle, as well as to the engineering profession. It 
is urged that there should be an investigation by Congress as to 
this case of dismissal and appointment. Resolved, That this resolu- 
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tion be sent to the President of the United States, to the Seere- 
tary of the Interior and to the Illinois representatives in Congress, 
and also to Mr. A. P. Davis. 

Resolutions of thanks were directed to be sent to The Bates and 
Rogers Construction Company through their superintendent Mr. 
Rogers, to the Illinois Central Railroad through their engineer Mr. 
Dunn, to English Bros. Construction Co., to the Urbana-Cham- 
paign Sanitary District, and to Pearse, Greeley and Hansen, 
through their engineer Mr. C. R. Velzy, all of whom were instru- 
mental in making possible the success of the inspection trip on the 
afternoon of January 11th. 

Resolutions of thanks to the faculty and students of the Uni- 
versity of [llinois, were adopted, for their hospitality and efforts 
in entertaining the Society and for their interest in attending the 
meeting and in arranging for the inspection trip of the Engineer- 
ing College Laboratories. 

A vote of thanks was sent to the management of the Urbana- 
Lincoln Hotel for the excellent service and accommodations which 
were given the Society during the meeting. 

REPORT OF PUBLIC WORKS CONFERENCE 

The report of our representative, Mr. C. G. Elliott, at a confer- 
ence of the Federated Engineering Societies was read as follows: 
‘“‘T was appointed a delegate to represent the Illinois Society of 
Engineers at a conference of the Federated American Engineering 
Societies called to meet at Washington, January 9th, 1924. This 
was named a Public Works Conference and was called by the 
American Engineering Council to consider the general plan for 
the reorganization of the executive departments of the Govern- 
ment. 

About seventy separate engineering organizations were repre- 
sented in the conference. With a few exceptions the general plan 
of reorganization proposed by the chairman of the joint committee, 
commonly known as the Brown Plan, was endorsed. The Confer- 
ence’s committee on resolutions emphasized the view that all non- 
military works of construction should be placed in one group, to 
be known distinctively as the Department of Public Works. It 
was voted to set in motion, under the direction of the American 
Federation of Engineering Societies, a nation-wide movement to 
establish such a Department. Some differences of opinion were 
expressed with regard to the details, but a general sentiment pre- 
vailed unanimously favoring the move. 

AMENDMENTS TO THE ConstiTuTION. The following amend- 
ments to the Constitution were proposed. Art. V, Sect. 2, dues. 
‘“‘The Annual Dues are due and payable in advance on January 1 
of each year,’’ Art. VI, Sect. 4. The management of the Society 
shall be vested in a Board of Direction, consisting of . . . (no 
further change) Art. VI, Sect. 1. The officers of this Society shall 
be a President, a Vice President, a Secretary-Treasurer and four 
Directors. Also change the word trustee to the word director 
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wherever it occurs in the Constitution, and the title Executive 
Board to the title Board of Direction wherever it occurs in the Con- 
stitution. These amendments were approved and ordered pre- 
sented to the Society as required by the Constitution. 


REPORT OF THE SECRETARY FOR THE YEAR 1923 


In resigning the position of secretary after twenty-one years of | 
service, it seems worth while to note that at the beginning of 1903 
the Society had about 120 members and a balance of $48, with some 
bills then unpaid. In January, 1924, there were 265 members and 
a balance of $996.81, including $400 in lberty bonds. 

The increase in membership has been relatively slow, partly 
owing to the fact that it has been the consistent policy to drop from 
the list each year the members who are two years in arrears and 
show no desire or intention of paying their back dues, after ample 
notice has been given. In this way there is little dead timber in the 
current membership list. With the new section for mechanical, 
electrical and mining engineers, it is hoped there will be a more 
rapid growth in membership. But even so, there should be a greater 
increase in the number of civil engineers and surveyors, who will 
continue to constitute the main portion of the Society. 

Individual members can assist most effectively in accomplish- 
ing this increase, since every engineer meets others in his business 
life and many have other engineers as associates or assistants. In 
his regular business contact with others, therefore, it is easy to point 
out the advantages of membership in the Society and to hand out 
an application blank. Or, if he prefers, he can notify the Society 
headquarters of the prospective member and letters and application 
blanks can then be sent officially to the engineer named.’ 

During the year 1923 a number of requests for information 
were received by the Secretary, relating to various subjects and 
particularly as to the names of engineers who might be engaged to 
design or report upon local water supply, sewerage and drainage 
projects. In such cases several names were given for the informa- 
tion and selection of the enquirer. Strange to say, comparatively 
few communications were received from members, although en- 
deavor has been made to induce members to regard the Society and 
the secretary’s office as a source of information. Closer contact of 
the members in general with the Society’s administration is very 
desirable. 

Exchange of ‘‘ Proceedings’’ was arranged with two other State 
societies : lowa and Wisconsin. Some societies which formerly made 
exchanges have stopped the publication of annual proceedings or 
have so limited their editions that they cannot provide for ex- 
changes. This change is due mainly to the great cost of printing 
and publication since the World War. Some years ago we had full 
exchanges with six or seven societies. When this practice was 
broken up, our own members were asked to specify which society’s 
‘*Proceedings’’ they wished to have. It was a great surprise to 
find the large majority of members stating that they did not care 
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for any exchanges. However, in 1923, the Iowa and Wisconsin 
‘“Proceedings’’ were sent to all our members. Our own ‘‘Proceed- 
ings’’ have been sent as usual to the libraries of a number of 
technical schools and associations, as follows: 


American Society Civil Engineers University of Illinois 
American Society Mech. Engineers University of Wisconsin 


Western Society of Engineers University of Michigan 

Illinois State Library Washington University (St. Louis) 
Library of Congress Northwestern University 

Chicago Public Library Purdue University 

John Crerar Library Rose Polytechnic Institute 

New York City Public Library Lewis Institute 

‘St. Paul Public Library U. 8S. Geological Survey 


Since the Society is an incorporated body, the usual certificate 
of election was filed with the county clerk for registration. This 
annual registration is required to maintain the advantages of in- 
corporation. Without this, each and every member is lable for 
debts of the Society ; but with incorporation, the liability is against 
the Society only. The usual financial statement is submitted here- 
with, covering the year 1923. 

In conelusion, it is desired to express sincere thanks and high 
appreciation for the honor and confidence conferred by the Society 
for the past several years, and to hope that the new secretary will 
receive the same support and confidence. That the Society may 
have continued success and be of increasing benefit to the engineers 
of Illinois is the sincere wish of 

E. KE. R. TRATMAN 
Secretary and Treasurer (Retiring ) 


FINANCIAL STATEMENT. The Secretary-Treasurer presented the 
following financial statement to December 31, 19238. 


Benue paiance, Decomber 31.) 1922022. .- 22-0 S boo tson 
RECEHPITS, 1923: 
RPREER A OoPmO PAL Ome 9h eae ea he $887.00 
ST Peg AOS Di SST pettus Mag I i Alp aI ge NE aE 69.00 
For special Assessment Fund 22002 oo Lt 23.00 
Balomiky CP rocecuine ss eae 9.00 
me emeeCIneOtha sae eee Oe Ea Se 642.50 
Balance from Special Assessment Fund____~_- 92.94 
Sree Sane te a te ee ee IS ta ea 29.43 
Drawn from Reserve for Special Assess. Fund._ 100.00 
BPE RCE GENEL 0 ara pales rae dees ot oe ss a elas oe $1,852.87 
PEST RENE TS Sf Eg SE i a ee ao ge LP NE Sea pa aC 2,090.19 
EXPENDITURES, 1923: 
Printing and Distributing ‘‘Proceedings’’______ 596.61 
Perintineiana iwotavionerye 251. See et 180.38 
Che Py A) SE SEG T a ae Caan Ed eet AMS Cone oly ee eee Pa 7.0.85 
Biri Pena ee Ore Slams a ee 64.25 
Perea ain TCs bee ye Ne ee a 8.81 
BEReeea NC ETT ETI Gey com re tee Oe ee 53.30 
Pere Vet Crore 2 ek LAr rr eg ee 23.00 


Stenographer, 1923 Convention_._--.~_---.-. 35.00 
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Programs and. Distribution; 1923822222) 222 89.90 
Badges 1923035 hoe eee cee en 16.45 
Certificate of Election of Officers____________ 55 
secretary | (OCU Ur eee ae a ee 250.00 
Subscription National Drainage Congress_____~— 15.00 
Subscription [Illinois Municipal Review______~_ 1.00 
Executive Committee, Traveling Expenses_____ 34.98. 
Retund.on hxcess: Dues 2-2 eee 1.00 
Committee on Legislation (Spec. Assess.) _____ 200.00 
Committee on Legislation (Spec. Assess.) __- 23.00 
Reprints) 202 828 oo a eee ee ee 29.43 
Totaly Hxpen dituTresi cs. cee ee ee eee $1,693.51 
Totals Receipts powers ee ee oe ee ee 2,090.19 
Bank Balance, December 31, 1923__________~ $ 396.68 
Savings..Acount, reserve. 242s. too eee $200.13 
Liberty. .Bongs «ooo a oe 2 ee ee 400.00 


ELECTION OF SECRETARY-TREASURER. Immediately following 
the Business Meeting of the Society the new Executive Board was_ 
called together and elected H. KE. Babbitt to sueceed EK. H. R. 
Tratman as Secretary-Treasurer. 

ATTENDANCE. Fifty-nine members of the Society attended tie 
meeting and one hundred and three guests signed the register. 
There were probably as many guests in addition who did not sign 
the register. 


ILLINOIS DRAINAGE LEGISLATION 


The Illinois legislature at its 1923 session amended the Drain- 
age Act so as to provide that no bonds could be issued without sub- 
mitting the question of the bond issue to a vote of the people of the 
District and that the rate of taxation for all purposes, exclusive of 
bonds and interest, should not exceed 0.66 per cent. Prior to the 
amendment, the rate for all purposes exclusive of bonds and inter- 
est was 1.33 per cent, or in other words the rate was reduced 50 per 
cent. In spreading the 1923 taxes for the East Side Levee and 
Sanitary District, of East St. Louis, the county clerk of St. Clair 
county felt that he must abide by this amendment and, therefore, 
refused to apply a rate for general purposes, exclusive of bonds 
and interest, in excess of 0.66 per cent. 

Attorneys for the District contended that the amendment was 
not legally passed in the legislature, and in a mandamus proceeding 
in the Circuit Court to compel the couny clerk to extend the taxes 
according to the law prior to its purported amendment in 1928, the 
Cireuit Court held that the Act had not been legally passed. The 
county clerk, therefore, based the taxes on the law as it existed prior 
to the attempted amendment in 1923. The basis of the court’s 
decision is said to have been that the Senate, in receding from an 
amendment in which the House had refused to coneur, had voted 
without a legal majority being present. 

While the law in question is general in its terms, the East Side 
District appears to be the only one now operating under its pro- 
visions. The principal differences between this law and the Levee 
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Act are: (1) it contains a provision allowing the organization of 
districts including territory in more than one county; (2) the man- 
ner of taxation is changed ; instead of, being a special assessment on 
property for benefits it is a general tax on all classes of property, 
on the same basis as taxes are levied by cities and villages. 


THE TENDENCY TOWARD CENTRALIZATION OF POWER 
DEVELOPMENT 


W. L. ABBOTT 


Chief Operating Engineer, Commonwealth Edison Co., Chicago 


The development of the electric lighting industry has been 
pretty much the same in all communities—originally some indi- 
vidual installed a small isolated plant for his own service; later, 
as an accommodation, he extended that service to neighbors. In 
time a number of these hghting systems were consolidated as a 
central station and became a separate business. Two or more of 
these stations, as neighbors, would become so violently competitive 
that consolidation was inevitable to prevent destruction. 

This process of enlarging and consolidating has continued ever 
since and is still continuing. Few, if any, large cities now have 
more than one lighting company, and the lighting business of neigh- 
boring towns and smaller cities is being grouped into vast systems, 
_whose transmission lines cross state lines and, being supplied with 
power from large and efficient plants located at strategic points, 
render a service whose dependability and cheapness could not pos- 
sibly be approached by the smaller systems which were consolidated 
to make the larger ones. Evidence of this fact is given by the coal 
mines, which no longer can afford to generate their own power 
with their own slack, but instead are taking it from high voltage 
transmission lines fed front some distant power house, which burns 
perhaps the screenings from the same mines, with its original cost 
increased by a freight charge. 

In this connection it would be of interest to trace how this con- 
solidation of power has reduced the fuel demand. Originally a 
manufacturer installed a dynamo driven from a belt off the main 
shaft, a hand-fired boiler and plain slide-valve engine for prime 
mover, usually operating at about half capacity, and of that amount 
of power probably one-half was lost in friction. Under such condi- 
tions, twenty pounds of coal per kilowatt hour would be fair. The 
next step was to install a high speed engine of 100 H. P., driving 
belted generators, which would in a day’s run—full load and light 
load—produce a kilowatt hour on say fifteen pounds of coal. The 
next step was the consolidation of two or more of these isolated cen- 
tral stations into a group, supplied with power from the best and 
best-located plant of the group. It was found that with an im- 
proved load factor and larger units, the coal consumption was re- 
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duced to ten pounds per kilowatt hour. The next step was to con- 
nect these groups into larger ones of 5000 kw. capacity, favorably 
located as regards condensing water and rail connections, having 
compound condensing engines and capable of delivering a unit of 
energy for six pounds of coal, and when turbines were substituted 
for the reciprocating engines the coal consumption dropped to four 
pounds. <A plant of this size can reach out its arms and gather in 
all the business within a radius of thirty miles or so. 

This was about the most efficient combination of station power 
and transmission lines, unless it happened that the power demands 
of the city in which the plant was located were such that the use 
of turbines up to 10,000 kw. capacity was practicable, in which 
case the efficiency was further improved to three pounds, warrant- 
ing the construction of still longer lines to reach more remote 
localities. But the process of consolidation is not stopping there. 
The tendency now is to connect all of the power of the Middle West 
into plants having a capacity of 40,000 kw. or more and an 
efficiency of two pounds of coal per kilowatt hour. This is brought 
about by the development of higher tension transmission, by the 
increasing density of power all over the country, and by the in- 
creasing cost of fuel, which in many cases renders the cost of power 
prohibitive when generated in small quantities. 

It is frequently remarked that the Middle West is under great 
handicap because it has so little water power. It is even suggested 
that hydro power from the Rocky Mountains, more than a thousand 
miles distant, be transmitted here on high tension lines to conserve 
our coal and lower the cost of power. 

This proposition, although interesting and having some alernenite 
of plausibility when considered in the light of what the mountain 
states are themselves doing with this power, is, upon analysis, 
wholly absurd, as it is unable to compete in price with power 
generated with coal from our own coal fields. It is also suggested 
that the power plants be located at the mine and the power sent 
from thence to the remote center where it is principally to be used, 
thus saving the cost of the railway haul. But for some reason this 
is not done in any large way, the obvious explanation being that 
with summer temperatures, 500 pounds of circulating water are 
required for each pound of coal burned, and with a plant develop- 
ing 50,000 kw. there would be required in the neighborhood of 200 
eubic feet of water a second for condensation, and streams of that 
flow in summer rarely abound on the prairies near coal mines, 
while the cost per kilowatt of a transmission line for a plant of less 
capacity would be prohibitive. 

It is true that a smaller supply of condensing water might serve 
such a plant if cooling towers or a cooling pond were used, but if 
the heat of 60 tons of coal be used each hour principally to warm 
up the water in such a pond, its temperature would be bound to go 
far above that of the atmosphere, with material reduction of ae 
efficiency and capacity. 
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This is the obvious and usual reason given why steam-electric 
power is not developed in quantity at the mines and transmitted 
long distances by wire, and while this answer is usually correct and 
sufficient, it is not always so, as there are many places where coal 
is produced on the banks of rivers, and yet the coal leaves the mines 
by rail for power plants 100, 200, or 300 miles away. We are 
therefore forced to the conclusion that rail transmission of power 
in large quantities is still cheaper than wire transmission, and, 
curiously enough, the greater the distance the less advantageous 
becomes electric transmission. 

To illustrate, assume a water power capable of generating 
100,000 kw. and a coal mine, each 100 miles from a large market 
for power. Assume also that a steam-electric plant can be built 
for $120 a kilowatt of capacity and that the water power can be 
developed at a cost of $200 per kilowatt; a high voltage double- 
tower line of two circuits each will cost $35,000 a mile; coal can be 
bought at the mine for $2.25 a ton, and that a kilowatt-hour can 
be generated on 1.8 pounds of coal, load factor 75 per cent and 
transmission losses 1 per cent for each twenty miles. While we are 
about it, let’s also see what the relations would be at 200 miles and 
at 300 miles. 

Problem: Shall we (a) develop the water power and transmit 
the energy; (b) build the steam plant at the coal mine and trans- 
mit, or (c) build a steam plant where the power is to be used and 
ship the coal to it from the mine? 

Right here it might be interesting to any railroad man present 
to have a layman explain the system by which railroad coal freight 
schedules are made up. I do not know that there really is a sys- 
tem by which these schedules. are constructed, but here is a rule 
that will loosely fit most of them in this locality: A charge of four- 
tenths of a cent a ton mile, plus a base rate of one dollar a ton. 

For example, from Braidwood to Chicago is 57 miles; multi- 
plying by 0.4 gives 23 cents; adding the base rate of $1.00 gives 
$1.23. The actual rate is $1.48. From Danville to Chicago is 123 
miles. This by the formula should be $1.49; the rate is $1.55. 
Springfield, 185 miles away, should have a rate of $1.74; it is $1.65. 
Harrisburg, 306 miles distant, should have a rate of $2.24; it is 
$2.16. Applying this freight rate formula to the problem above 
stated, we obtain the results given in the table. 


100-MILE LINE: Hydro Steam at Mine Steam in City 


Cost of Power Plant .....:. $21,000,000 $12,600,000 $12,000,000 
SECO AANG |. bake ae eS 3,675,000 SiO TOLOCO HL toe ea Ns ae 
EC POAT Giese rts Sea te $24,675,000 $16,275,000 $12,000,000 
Overhead at 12% ..:...... $3,000,000 $1,853,000 $1,440,000 | 
EMI RMCCORICESULTG HO aete >. gone Pee me Be og (622,000) (592,000) 
ECE AES Sle A etel | leon ace a cm lent Bee i SI 1,400,000 1,332,000 
PTET OO PRE ic SS Ey) Ey ne oy ee np pee a een Re owe Seber 829,000 


$3,000,000 $3,253,000 $3,691,000 


28 ILLINOIS Society OF ENGINEERS 
200-MILE LINE: 
Cost of Power Plant ...... $22,000,000 $13,200,000 $12,000,000 
Cost of Linea. aes ee 7,350,000 7,350,000 ~ (2 Cie 
TORATS ide eee ee ae $29,350,000 $20,550,000 $12,000,000 
Overhead -at..123% 23) .4. 3. = $3,532,000 $2,466,000 $1,440,000 
Tons Coal Burned) ton. yee ee ees (651,000) (592,000) 
Mine<Costit ct oe ok ete ye see een 1,465,000 1,332,000 
Freight a} A re tei eV Sea ee 1,172,000 
$3,532,000 $3,931,000 $3,944,000 
300-MILE LINE: 
Cost: of. Power’ Plant .. 4.2. $23,000,000 $13,800,000 $12,000,000 
Costior ine. (7. Spee) toe 11,025,000 11,025,000 2) See eee 
TTOTAI ey vats cone al eawres $34,025,000 $24,825,000 $12,000,000 
Overhead at) 129 i. $4,080,000 $2,980,000 $1,440,000 
Toéns*Goal Burned (set. pes ee ee (681,000) (592,000) 
Mine:tClostia atic ioc eh. geo ene ee eene eee 1,532,000 1,332,000 
Freight oo e555 Pay Va ee ete) Be eee ee 1,302,000 
$4,080,000 $4,512,000 $4,074,000 


From this table it appears that with coal at prevailing prices 
in this territory, water power within two hundred miles of the 
place where its power can be used has some intrinsic value as such, 
but beyond that distance it had better be developed for its scenic 
value; while in case of a power plant at the mine mouth and with 
an abundance of condensing water at hand, it too would be out- 
classed by a power house supplied by rail-borne coal, located in the 
big city one hundred miles or more distant where the power is to 
be used. 

This estimate is based on ‘using a double-tower line of two eir- 
cuits each on a private right-of-way with the best modern con- 
struction, designed to carry at 75 per cent load factor the 100,000 
kw. base of a load that would amount to 350,000 kw. 

If the hydro plant or the steam plant at the mine were obliged 
to carry enough of the load to reduce its load factor to 50 per cent 
it is probable that all three would be on about the same basis at 100 
miles, and beyond that distance the plants operating over trans- 
mission lines would begin to fall behind the plant located near the 
place where its power is to be used. ; 

It is nevertheless true that some water powers near coal mines 
are being developed, but it is also true that in most cases such de- 
velopments are economic errors, and it is often being done because 
an undeveloped water power is a menace to the local power com- 
pany if it is left undeveloped. Not because some potential rival 
could make money by the development, but because he might not 
know that he could not. 

I have, for the purpose of this paper, which deals only with the 
Middle West, included in that part Western Pennsylvania and 
Eastern Kansas and everything from the southern borders of 
Missouri and Kentucky north to the Great Lakes and the Canadian 
border. Of this whole territory, about one-sixth of the power is hy- 
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draulic and five-sixths steam, the largest single water power being 
that at Keokuk, which is something over 100,000 kw. The next 
largest series of water powers is in the Southern Michigan penin- 
sula, aggregating 86,000 kw., located on water powers along the Au 
Sable, Manistee and Grand Rivers, flowing from a hog-back water 
shed running the length of the southern peninsula and having an 
elevation of 500 feet above the lakes. This water power is supple- 
mented by 114,000 kw. of steam. 


The northern part of Wisconsin has an elevation of some 1200 
to 1500 feet above sea level, while the Mississippi River along the 
Wisconsin border has an elevation of from 600 to 700 feet. There- 
fore, the Wisconsin rivers which discharge into the Mississippi have 
a fall of 500 to 800 feet in their short, turbulent courses, affording 
many opportunities for the development of water power. Some 
such developments are indicated on the Wisconsin and the Chippe- 
wa, and other developments are under construction or considera- 
tion. 

The great economies possible by consolidating small properties 
have not been overlooked by capital, and there has long been a 
seramble for the richer sections of the country, with the outcome 
that there has resulted a hodgepodge of systems, with boundaries 
more bizarre than those of the various German states. Many local 
combines are developing and gaining strength and territory, but 
elsewhere they are being taken over by large holding and operating 
companies and united into systems. The territory of any one 
holding company is not contiguous. In fact, all of the holdings are 
quite spotty; and while there may be some friction around the 
edges, for the most part these giants are on such neighborly terms 
with each other that they not only do not fight much, but they 
interchange power for mutual assistance. At present they are 
using all the money they can get to acquire and develop neighbor- 
ing areas and the business within the territories already covered, 
but I anticipate that the process of consolidation will continue and 
the present erratic lines will dissolve, forming huge interstate com- 
bines capitalized at billions, supplying dependable power in un- 
limited quantities and at prices that eventually will shock steam 
locomotives off the rails and will put into the hands of each of our 
factory operatives ten times the amount of power that his foreign 
competitor has. 

I have endeavored to give you a mere glimpse of the present 
status of a great business, the magnitude of which few comprehend 
and whose present rate of growth is such that the business more 
than doubles every twelve years. The capital necessary annually 
for this development mounts to fantastic heights, as was said of the 
German war debt, and yet it is forthcoming as fast as needed. Not 
as was formerly the case—principally from large capitalists, but 
from the people—wage earners and others of moderate or small 
means, and many of whom are customers of the lighting company, 
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in whose future they have confidence and whose interest they 
jealously guard. | 

The expression ‘‘Public ownership of utilities’? once to those 
utilities had a sinister meaning, but they took up the challenge and 
made the threat come true, although in a way not expected. They 
changed it from public ownership to ownership by the public, and 
as such no demagogue dare assail its interest. In I[linois alone 
probably one hundred thousand voters are utility stockholders, — 
and all are voting and vocal when their interests are threatened. 

No other industry has the rate of growth, no other business has 
been devolped on such strictly scientific lines. Other industries 
have grown up on intuition and tradition, cut and try seeking in 
the dark, or rather not seeking but stumbling over facts, some of 
which are recognized.as discoveries; but here is an industry that 
was led by scientists from the. start, whose every development of 
abstract theory quickly found a practical application, with a prac- 
tical reward to the discoverer. 

The field is still open with a wider front than ever and the re- 
wards are to the diligent and courageous, be they investigators, 
executives, constructors or operators; and while not all aspiring 
young engineers can go to the top at once, they can follow the steep 
road that leads in that direction or build a new road for them- 
selves. 


CURRENT PROBLEMS IN ILLUMINATION 


C. E. WEITZ 
National Lamp Works 


4 

The illuminating engineer has given us good equipment and 
methods for its use in taking care of most any lighting problem 
that comes up in the major fields of lighting. He has established 
certain facts on the value of proper lighting and has recommended 
standards of lighting much in excess of those previously thought 
adequate. The illuminating engineer, if he is rightfully to be 
ealled an engineer, must turn to new things, establish new truths, 
pioneer into new facts which influence this chosen field. To ex- 
plain the new angles that are now engaging the illuminating engin- 
eer’s time and attention, I want to draw freely upon an Electric 
World editorial which appeared a few months back. 3 

Electricity, as you know, has been a boon to mankind in many 
ways. It has served to produce light when and where it was 
wanted; it has come to perform the tasks of industry and of the 
household; it is used directly in manufacturing processes of various 
kinds; it provides warmth, it provides flexibility, and the electrical 
industry has been constantly at work devising new ways in which it 
can serve. But it was only recently that there came a realization 
that light, the earliest form of service by electricity, had much 
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latent ability to be of far greater service than had previously been 
thought possible. 

All early work by illuminating engineers in their attempt to pro- 
vide adequate light for factories and other industrial establishments 
was directed toward the proper distribution of hght to give vir- 
tually uniform illumination of an intensity recognized as sufficient 
for work to be carried on. Light in its relation to production was 
considered solely from the standpoint of a substitute for waning 
daylight. But it is characteristic of engineering development that 
study and analysis continued until it was definitely shown that the 
amount or degree of illumination was a vital factor in increasing 
production in all kinds of work. No longer was it a question of 
determining whether the light satisfied the average investigator 
or the average workman as being enough to enable him to ‘‘see his 
work all right.’’ Rather were definite data gathered to show that 
as intensity increased so did production. 

As a specific example, in tests recently conducted at the Colum- 
bus plant of the Timken Roller Bearing Co., the employees were 
not consulted and their reaction to the various levels of illumination 
provided showed up in the daily production record. There was no 
demand for better lighting on their part, but the higher standards 
of the order of 15 to 20 foot-candles were provided for the test 
purely in an effort to establish what relationship, if any, exists 
between illumination and production. The test data showed that 
the curve for production during any period followed closely the 
eurve of the illumination intensity, increasing as the illumination 
was increased and falling off when the illumination was lowered. 


The engineer does not yet know to what intensity it is desirable 
to go. It is known that on changing from 3 to 4 foot-candles to 
15 or 20 or 30 foot-candles, there is a definite increase in productiv- 
ity. Some experiments indicate that 50 foot-candles is not too 
high, and some able and experienced engineers talk in hundreds. 


Enough, however, is now known on the subject to cause many 
manufacturing executives to realize that illumination does play a 
real part in the productive effectiveness of their plants. They can 
see that by increasing the expenditure for light by three, or four, 
or six times, they have to increase only one of the very small ele- 
ments of their manufacturing costs and that the returns on this 
expenditure is manyfold. Thus in the case of the Timken plant 
previously referred to, it was shown that when 20 foot-candles were 
provided the increased cost of lighting over the original 5 foot- 
eandle lighting system amounted to about 28 cents per hour, the 
1214 per, cent increase in production obtained meant a saving of 
$1.44 per hour in labor. 


From the standpoint of the illuminating engineer the problem 
of lighting thus presents many new aspects. He is no longer 
merely a calculator of illumination intensities. He has to con- 
sider his contribution to the producing ability of the plant, and the 
actual illumination studies he makes are complicated by the intru- 
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sion of glare and similar problems on account of the intensities 
used. Requirement and opportunity exist for a great deal of il- 
luminating engineering ability in the successful application of this 
newly developed philosophy of industrial illumination. Only a 
small part of industry has so far reaped the benefits, but from now 
on surely no engineer charged with the layout of a factory, and no 
engineer charged with the problem of lighting it, can fail to con- 
sider fully the relation of illumination to that factory’s production. 

What I have just said follows closely the Electrical World edi- 
torial. This seems to state the current problems in lighting for the 
industrial field and the same idea might well be carried over into 
the other two main fields, the commercial and residential. From 
the standpoint of the illuminating engineer, the present-day prob- 
lem ‘of illumination has taken a new turn, an upswing on a new 
eycle of progress. 

Through all the ages little progress was made in the science of 
lighting, its history being merely a record of various illuminants 
from olive oil to kerosene. There was need for more light and the 
electrical business got away successfully because the lamps gave a 
stronger light. There was a time when the big thing in electric 
lighting was the light source itself when progress in lighting was 
reported entirely by new developments in lamps and lamp effi- 
ciency. But this period halted about 1913, with the advent of the 
gas-filled Mazda C lamp, because since that time no new or revo- 
lutionary light sources have appeared. The carbon lamp with its 
many improvements, the Gem, the tantalum, the pressed tungsten, 
the drawn wire filament Mazda lamp, and, finally, the gas-filled 
lamp are fairly definite stages in the development of the incandes- 
cent lamp. The result is that the lamp is good. 


Then along about 1910 lighting engineers began to think about 
the best application of the incandescent lamp. With the introduc- 
tion of these gas-filled lamps it became apparent that we had 
suddenly broadened our knowledge of light sources far beyond any 
commercial appreciation of them. Even though our stores and 
factories were demanding more light, the substitution of these high 
powered lamps for previous types instead of bettering visual condi- 
tions actually hindered and made vision more difficult. The past 
ten years have given us equipment which embodies ten years of 
engineering effort with metal, and glass, and physics of light as 
ingredients to change raw light into good illumination. Their 
studies during that time have been qualitative. They have turned 
their attention from the lamps to the service they render with the 
result that a cross-section of illumination shows that there are a 
number of factors, such as glare, reflected glare, shadows, color 
quality, as well as the actual amount of light enter into the question 
of proper illumination. 

We know enough about hghting fundamentals now to analyze 
the requirements of any operation and to prescribe lighting which 
will be satisfactory and illuminating engineers have so simplified 
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this task that it is no longer a problem for the engineer, but, in the 
majority of cases, can be solved by the least experienced. What 
used to be a tedious, all-day task in computing illumination results 
has become a matter of a few minutes reference to standard data. 
Certain standards of illumination have been specified for various 
classes of service and just now illuminating engineers are asking 
themselves, ‘‘are these present standards efficient?’’ The answer 
to this question involves many things. It involves the theories of 
vision, physical and psychological reactions to light, and many 
other things of a scientific nature. These studies have carried far 
beyond the material things, beyond the lamp and the reflector, to a 
study of human reactions to light under various circumstances. 


So today, we talk of illumination in its relation to production 
and to the health and welfare of the workers which are so intimately 
tied in with industrial operation; we refer to store hghting or show 
window lighting not in terms of lamps, reflectors, wire or sockets, 
essentially, but in terms of its sales-producing value to the mer- 
ehant or its attracting power in compelling attention to merchan- 
dise which are prime functions of commercial establishments. In 
homes, we are applying light not merely as a substitute for day- 
hght, but, in addition to pure utilitarian needs, as an agency to 
promote comfort, convenience, and decoration—to improve the home 
esthetically—or, as a definite example, light has made a basement 
out of a potato cellar. 


As an example of this new philosophy of light let me cite a few 
practical instances. The United States Postoffice Department is 
in the process of relighting the postoffices all over the country. 
Did they undertake this because of late revolutionary developments 
of lamps or new illuminants? Did some manufacturer of.lhghting 
equipment sell them the idea by virtue of some new type of reflector 
that was claimed to double the efficiency of the hghting system at | 
half the cost? Not at all. Lamps and reflectors were a secondary 
consideration. This department is the largest of all government 
agencies in point of personnel, and has a real problem of maintain- 
ing the health and efficiency of its employees. Their studies and 
decisions were based on special governmental investigations: (1) 
that employees of a postoffice working under 2 or 3 foot-candles had 
less normal vision and more eye defects than employees in another 
office working under 3 or 4 foot-candles, and (2) in speed and ac- 
curacy tests, letter separators increased their speed 4.4 per cent 
when the illumination was raised from 3.6 to 8 foot-candles. 


Within the last few years we have read reports of dozens of 
tests which show the relation of illumination to production, to acci- 
dents, to industrial spoilage, to sales in stores, ete. A few months 
ago we read in Factory an article by Mr. Magee, president of the 
Detroit Piston Ring Company, entitled, ‘‘How Better Illumination 
Increased Our Production 25 Per Cent.’’ A paper before the II- 
luminating Engineers Society at their September convention 
showed that in the inspection department of the Timken Roller 


34. Intumois Soctery oF ENGINEERS 


Bearing Company, a 121% per cent gain in production was obtained 
with increased illumination at an increase in cost amounting only 
to 214 per cent of the payroll. A recent test in a Chicago depart- 
ment store showed that when their lighting system was alternated 
to produce 5 to 15 foot-candles that sales fluctuated likewise and the 
net result after several weeks test showed a 29 per cent increase in 
store sales in favor of modern lighting. Many more such eases 
could be cited, however, I did not set out to convince you of the 
value of good lighting, but merely wanted to show that the thought 
on lighting had gone beyond the material things which make up a 
lighting system—the lamps, wire, switches, and reflectors, and 
methods which are already good—to a more complete understand- 
ing of the good that proper illumination will do. 


{ would sum it all up by saying that at present the lighting 
engineer’s big job now, in the three major fields, is the dissemina- 
tion of his knoweldge to the public in a way which will be effective 
in narrowing the spread between lighting conditions common today 
and what they would be if advantage were taken of the most effect- - 
ive use of our electric hghting service. 


There are several hundred thousand plants in the United States 
and it is estimated that less than 40 per cent have what might be 
called good lighting. There are about one and one-half million 
stores in the United States and it is fairly definitely established that 
only about 30 per cent of these have good hghting. In home light- 
ing, although we know that, conservatively speaking, the average 
home might well double its average kilowatt consumption to get the 
greatest yield on its electrical lighting service the possibilities of 
light as a decorative medium are so unlimited that it is difficult to 
predict the market in this field. 


We have good lamps, we have good reflecting equipment, we can 
produce good illumination, and illuminating engineering has turned 
from these things which formerly occupied all their time, to engin- 
eering facts which outline the limits of progress with materials at 
hand. 


As I said before, there is a wide divergence between principle 
and practice in lighting and the business of making these two coin- 
cide is largely educational and commercial. Lighting always has 
been the backbone of the electrical industry. It has been the im- 
pelling motive in the introduction of electrical service into every 
community that now enjoys it. In view of the new thoughts on 
lighting we have a market that is capable of expanding in two di- 
mensions. No longer need the central station, the electiral jobber, 
contractor or dealer look solely to virgin fields for more business, 
but there is a tremendous- market for better lighting all around 
him among his present customers. 

Lighting comprises 25 per cent of the central station’s 1a and 
returns about 60 per cent of the revenue. It makes up 66 per cent 
of the jobbers’ sales and 68 per cent of the dealers’ sales; and there 
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is an opportunity to double the present volume, if properly pro- 
moted. 

The lighting business—the job of merchandizing illumination— 
is different from the merchandizinge of most other commodities be- 
cause light itself is so intangible. There is little romance or pride 
of possession in the materials, the wire, switches, sockets, or lamps, 
which make up a lighting system, consequently lighting sales must 
be made primarily on a basis of better visual conditions which, per- 
haps, the prospect has never experienced or, at least, has never 
definitely associated as a definite lighting aid. In selling automo- 
biles, tractors, electric fans, or flatirons, though an appeal must be 
made on the basis of pride of possession, service, comfort, or con- 
venience, the sales points are usually as obvious to the prospect as 
to the salesman. 

, Illumination, on the other hand, is more subtle in its effects, and 
unlike an automobile engine which develops a knock or refuses to 
run when something is amiss and thus directs attention immediately 
to its troubles, a hghting system with many faults and shortcomings 
manifests no such obvious symptoms, and will be retained in ser- 
vice without alteration simply because the public has not yet come 
to comprehend illumination either quantitatively or qualitatively. 
In general, they have learned to demand only the simplest require- 
ments and to apply illumination only for the most elementary uses. 

The development of the hghting business is largely in the hands 
of the central stations, engineers, and educators, who are in a posi- 
tion to go out and apply our advanced knowledge of lighting in a 
practical way in their own communities. 


ENGINEERING FEATURES IN MINE DEVELOPMENT 


Ceci. W. SMITH 
Chief Engineer, Illinois Coal Corporation 


The subject of engineering features of mine development, is a 
question which is not only of particular interest to the mining 
engineer, but of general interest to all branches of the engineering 
profession. Mining engineering is little more than a combination 
of civil, electrical, mechanical and chemical engineering. In open- 
ing up new mine property there are questions which are of in- 
terest to the members of all of these professions. 

Taking up an individual coal mine and the problems which 
arise in their logical order, fhe first step is to acquire the mining 
property, particularly the mineral rights. The coal and mineral 
rights are usually acquired by obtaining options from the indi- 
vidual owners. This is especially true in Illinois. The farm lands 
were disposed of by the government without any idea of any coal 
or minerals being present beneath the surface. The persons who 
obtained the surface from the government obtained title to every- 
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thing so the minerals, coal in particular are in the hands of the 
individual property owners. 

After the options have been obtained covering a continuous 
area, the next step is to drill and ascertain if the coal is present 
and if present, if it is of the quality and thickness to enable 
profitable mining. This drilling is done with diamond drills, 
similar to the ones used in the prospecting for foundations. By 
systematic drilling the exact strata and the thickness of the coal are 
revealed and a sample of the coal itself is brought to the surface, 
in order that it may be analysed by a chemist. After the drilling is 
well started and a number of holes have been put down, it is then 
advisable to make a survey of the coal land to be drilled, and de- 
termine the contours on the coal. This will reveal the general lay 
of the coal seam, whether it is level or whether there are any diffi- 
cult grades or inequalities which would serve to hamper the opera- 
tion of the mine. 

When the field has been completely surveyed and drilled this 
map should show with considerable accuracy the contours on the 
coal seam, and from this map can then be determined the desirable 
location of the shafts for the mine. The shafts should be located 
so that it will not be necessary to pull coal up hill. This shaft loca- 
tion also involves the problem of drainage. In the deeper coal 
mines of Illinois, drainage is a comparatively small factor. The 
strata overlying the coal usually consist of shale, which is more or 
less impervious to water, so the water therefore does not get into 
the mine, except through surface breaks. The shafts should be 
located, however, so that if there is a possibility of surface breaks 
occurring and water entering the mine, it can be handled by 
natural drainage as far as possible. 

After the drilling is completed and if the existence of coal in 
workable thickness and the desired quality has been determined, 
the coal and mineral rights are usually purchased under the op- 
tions and the sinking of the mine can begin. 

The first problem in planning the mine is the railroad con- 
nections. The transportation of coal from the mine to the market 
has to be arranged and mines are usually sunk near some trunk 
line road. The railroad connections must be surveyed and con- 
structed so that materials can be brought in for the sinking of the 
shafts and the construction of the mine buildings. The next. prob- 
lem is location of the mining plant. The location of the mining 
plant depends on two things, first, the lay of the coal underground 
and the mining conditions, and second, the contour of the surface. 
It usually is not possible to get ideal’ conditions both on the sur- 
face and underground when the question is considered from both 
view points, and it is usually-necessary to make a compromise. 
Some certain advantages in the underground conditions must be 
sacrificed to obtain certain advantages in surface conditions. 

The most important consideration in the construction of the 
mining plant is the proper design of the loading tracks, for hand- 
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ling the railroad cars. It is desirable to handle these cars as much 
as possible by gravity alone. The empty cars should be set upon 
tracks of high elevation and should be let down to the loading 
tipple by gravity. From the loading tipple the cars should move 
by gravity to the yards for loaded cars and from there be taken by 
the railroad company. This is desirable because it. saves labor and 
delays caused by the necessity of having locomotives switch the 
ears. ; 
Another consideration which has a great effect upon the design 
of the mining plant is the power to be used, whether it is to be 
central station power or whether it is to be generated at the mine. 
This choice depends to a large extent upon the availability of cen- 
tral station power and the power rates. It also depends upon the 
type of equipment which will be installed in the coal mine. The 
depth of the mine and the tonnage to be hoisted also affects largely 
the choice of,the power source. 

The building locations must be carefully considered in design- 
ing the mine plant and every factor in increasing the efficiency of 
operation and the comfort of the employees should be studied. The 
drainage of the surface plant should be given careful considera- 
tion, so that water will not accumulate around the property dur- 
ing rainy seasons. 

In connection with the sinking of most large mines the housing 
of the men and the laying out of towns for the accommodation of 
these men, is an important problem. The first mines in this state 
were sunk near existing towns. This was the logical thing to do 
and involved no expenditure for houses or other facilities, but now 
on account of the intensive development of the coal lands in the 
ood producing districts, mines are being sunk farther and farther 
away from exisiting towns. The question of housing the men is 
important because the miner is a drifter. He will work in one mine 
this week and next week will pass on to another. He circulates 
from mine to mine and in times of good work chooses the mine 
which is most convenient, and where working conditions are the 
best. The result is that when mines are working good and coal pro- 
duction is wanted, the mines further from desirable towns suffer 
a shortage of labor, while the mines in town may have surplus. 
For this reason the housing question is very important. A well 
laid out town near a mine and one which furnishes the men a good 
place to live with modern conveniences insures a good labor sup- 
ply. Mining towns should be laid out attractively and along the 
lines of scientific town planning, the same as the subdivision of any 
city, but care must be taken that they are not ‘‘dolled up’’ too 
much or made too attractive. It has been the experience in several 
projects where landscaping of lots has been done, sidewalks, pave- 
ments and water systems installed that the cost of lots is increased 
to such an extent that the miners will not pay the cost for these 
improvements. In many such cases the miners have bought 
property adjacent which was little more than a corn field with lots 
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and blocks marked off, merely because the price was less and be- 
cause unnecessary improvements were put in. 

After completion of the railroad connection the first operation 
in the construction of the mining plant, is the sinking of the shafts. 
This is a slow process. Hoisting of men, material and spoil is done — 
with either a steam or an electrical hoist, depending upon the 
availability to central station power. In most cases the use of 
central station power is advisable during sinking because it in- 
volves the purchase of a minimum amount of equipment. The 
speed of shaft sinking varies, depending on the size of the shaft, 
the material used for lining, and the strata passed through. An 
average of from four to six feet a day is usually obtained on the 
sinking of mine shafts and the placing of the lining. 

The building construction is usually carried on simultaneously 
with the sinking of the shafts. The ideal way is to have the work 
so scheduled as to have the tipple and buildings completed shortly 
after coal has been reached in the shafts. This makes it possible 
to speed up the development work underground and place the mer- 
chantable coal on the market. 


As soon as the shafts have reached the coal, underground de- 
velopment work is started. This consists of driving the entries for 
the shaft bottom and opening up working places to enable the pro- 
duction of coal. This is necessarily slow. The first step is to drive 
an entry connecting the two shafts. In this state, the law requires 
that every coal mine shall have two shafts or two means of exit and 
entrance. This is to take care of the possibility of an accident in 
one of the shafts preventing the miners from coming out from that 
opening. As soon as the shafts are connected the air éan be foreed 
down one shaft and out the other. After the shaft connection has 
been made, the entries for the mine bottom are opened up in ac- 
cordance with a pre-determined plan. There is nothing more in- 
volved in making up this plan than for any transportation system 
where a considerable amount of material is to be transported to a 
certain point and from that point removed. The problem of coal 
mining is largely one of transportation. It is a bulky material 
and large quantities must be handled. A mine producing five 
thousand tons a day, with an ordinary size mine car, makes from 
one thousand to seventeen hundred hoists a day,—that means one 
thousand to fourteen hundred mine cars must be brought to the 
shaft, hoisted, dumped and returned to the working places each 
day. This plan of the mine is governed more or less by the revela- 
tions of the exploratory diamond drilling. Very often it is possi- 
ble to devise a plan so that a considerable amount of entry work 
ean be driven before, it is determined which side of the shaft will 
be taken for handling loaded mine cars and which side will be used 
for empties. After the entries are well advanced and rooms can be 
started, the permanent shaft bottom is constructed and permanent 
equipment is installed. | 

When mining in the rooms is started, the mine is usually put 
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on an operating basis,—that is the development work is stopped to 
a certain extent and the production of coal started in a large way. 
In an operating mine, there are really but four major problems to 
be considered. The first is the ventilation, and this is possibly the 
most important of the four. The number of men employed under- 
ground depends upon the amount of air in circulation. The state 
law specifically provides there shall be not less than one hundred 
cubic feet of air per minute for each man, and not less than five 
hundred cubic feet per minute for each animal underground. It 
also provides that no more than one hundred men shall be put on 
one split or separate current of air. A well ventilated mine rarely 
has an explosion while a poorly ventilated mine is subject to ex- 
plosions at all times. 


The second important problem in mine operation is the trans- 
portation, moving the loaded mine cars from the working places to 
the shaft and on to the surface and bringing the empty cars back 
again. To insure efficient transportation mine cars and motive 
power must be kept in proper running condition. The mine 
tracks must be kept in alignment and must be well cleaned. The 
entries must be well timbered to avoid the possibility of falls and 
accidents. 

The third problem and the one which in the past has received 
small consideration is the matter of power and power transmission. 
High voltage is now permissible in the mines of the state, so there 
is practically no limit to the extent of underground working, so 
far as power and power transmission are concerned. The use of 
alternating current machinery is becoming more and more com- 
mon in the coal mines, allowing the transmission of large amounts 
of current at high voltage for considerable distances undergronnd. 

The fourth problem in the operation of a mine is the method 
of working the coal. This is a subject which has not been given 
much consideration in this state for two reasons, the first is the 
agreement with the coal miners, which contains conditions making 
it prohibitive to lay out a modern and advanced system for the 
working of coal and getting the highest percentage of recovery 
under the present market conditions. The second reason is that a 
great many coal mines are being operated in territory where the 
surface is valuable for farming purposes. If a higher percentage 
of recovery is obtained, the surface is damaged to a certain extent 
and lawsuits against the coal mining company follow. The 
damages are usually awarded in these law suits by the farmer 
juries and usually exceed the value of the coal that could be taken 
out by a more advanced system of working. It is unfortunate that 
these conditions exist. The coal mines in this state are extracting 
not more than fifty per cent of the available coal, and steps will 
eventually be taken for the passage of legislation enabling the re- 
covery of a higher percentage of coal. Steps may also be taken re- 
quiring the miners to accept working conditions, making the adop- 
tion of advanced systems of mining practicable. 
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This covers in general the engineering features in the develop- 
ment and operation of the coal mines. It is unfortunate that there 
are not more technical men engaged in the coal industry and par- 
ticularly in the operating end of the industry. There seems to be 
a growing demand for technical men which it is impossible to fill. 
The present mine superintendents and foremen at most coal mines 
are men who have come up through the ranks and have learned 
coal mining from actual experience. The industry is, however, be- 
coming so complex and so many new features are being introduced 
that the demand for technical men far exceeds the supply. Coal 
mining is an excellent field for any young engineer who is willing 
to go into the coal mines and enter the actual operating end of the 
business. 


Mr. Tracey. Supt. U. S. Bureau of Mines. 

I would like to ask Mr. Smith in connection with the agreement 
with the miners, just in what particular way they are restricted by 
that? Isn’t that the same agreement we had in western Pennsyl- 
vania ? 


Mk. SMITH :--- 

They have the same general wage agreement but the working 
conditions are different in the different districts. These are not 
included in the general agreement but are in the local or district 
agreements. For instance in most of this state, it is required that 
the track be laid in the center of the room while in western 
Pennsylvania they lay the track along one rib. 


RELIEF SEWERS 
A. W. CONSOER 


Material men, contractors, promotion bureaus, and engineers 
are constantly engaged in promoting the construction of the types 
of construction in which they are interested. Such efforts to en- 
courage the construction of public works are praiseworthy when- 
ever the benefits equal the cost of the improvement. This is the 
underlying principle of all special assessment practice. 

When we come to consider ‘‘ Relief Sewers’? we approach a 
subject and a type of construction that promotes itself. Flooded 
basements and ponded streets create a demand for relief that no 
conscientious City Council can ignore. During the year 1923 there 
has been a brisk demand for relief sewers because of several rain- 
storms of long duration and unusual intensity. Records of the 
U. S. Weather Bureau for 1923 show that tke year 1923 witnessed 
weuther conditions that provided a real test for storm water sewer 
systems and combined sewer systems in Illinois. Rainfall statistics 
are never very entertaining, but it is interesting to note that at 
Chicago on August 11th, 1928, there was a rainfall of 1.95 inches 
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between 1:00 and 2:00 A.m. This was followed by a drizzling rain 
lasting until 7:00 a. mM. Then between 8:00 and 9:00 Pp. m. there 
was precipitation of .47 inches, and from 9:00 to 10:00 p. m., .55 
inches with a total for the day of 3.70 inches. This was the greatest 
rainfall of the month of August since 1871 and is the largest daily 
precipitation since 1871 on record in the Chicago Weather office 
with the following exceptions: 


OSD GATES bod a Co a Ta cola i A cl a aes Ba 6.19 inches 
RUE MEMO) Cate rere Se ko ee 4.14 inches 


The records for these last two days, however, show lower hourly 
rates. Similar rainfall statistics for 1923 are available for Sparta, 
Paris, and Freeport, showing that rain storms of long duration 
and unusual intensity were experienced quite generally through- 
out the State of Illinois during August, 1923. 

These conditions overtaxed many existing sewer systems, flood- 
ing basements and ponding the streets, alleys, and in some places 
the sidewalks and lawn spaces. As a result many property owners 
and municipal officials demanded relief sewers. 

The design of a system of relief sewers is usually a more definite 
problem than the design of a new system. 

Sanitary systems are usually over-designed and give little 
trouble except where they are improperly used; namely, by per- 
mitting roof water connections or connections for street inlets. For 
such conditions the sanitary sewers are easily relieved by removing 
the improper connections. It is worthy of mention that in the 
writer’s practice it is the exception rather than the rule to find a 
sanitary system being properly used, particularly in the case of 
systems constructed several years ago. It is frequently found that 
in order to cheapen pavement construction, inlets are connected to 
sanitary sewers. City officials frequently do not realize that their 
‘“sewer system’’ is not intended to carry storm water. Very few 
towns are found where rigid control is exercised over roof connec- 
tions to the sewers. As a result, some sanitary systems were over- 
taxed by the August storms and created a demand for remedial 
measures. The remedy in such cases is simple: the construction of 
storm water drains which will intercept such improper connections 
to the sanitary sewers. 

For a number of years just past, sentiment among sanitary 
engineers has been in favor of the double system of sewers, just as 
practice when sewers were first built favored the combined system 
of sewers. Abuse of sanitary systems and more rational methods of 
storm water sewer design have in the past few years found engi- 
neering practice again favoring combined sewer designs. In the 
writer’s practice, very few instances have been found where a 
double system is cheaper in first cost, particularly if allowance is 
made in the estimate for the additional cost of double house con- 
nection sewers. In such estimates, allowance must be made for 
higher cost of sewage treatment in case of the combined system. 
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In the case of combined sewers requiring relief, the problem of 
design is more complex than in the case of overloaded sanitary 
sewers. There is one advantage the designer has in the matter of 
relief sewers which he does not ordinarily have in designing a new 
system. Relief sewers are usually demanded for built up areas, so 
that the survey can determine quite accurately the percentage of 
impervious areas in the various tracts under consideration. The 
survey should also be a complete inventory of existing sewer facili- 
ties with notes on condition of existing sewers, location and size of 
' storm water inlets and connecting pipe. Data on basement eleva- 
tions and high water conditions at the outlet are often of extremé 
importance. Sometimes it is desirable, particularly on trunk lines, 
to make guagings to determine value of ‘n’ in Kutter’s formula, as 
this is a most important factor in determining the actual capacity 
of the trunk sewer. 

The making of such a survey and investigation is a laborious 
task and is far more expensive than what is ordinarily necessary in 
a survey for a new system. But if property owners are to be 
assessed for relief the engineer must be very sure of the sufficiency 
of the relief sewers he designs. 

The most difficult problem in the design of relief sewers is to 
analyze properly the rainfall data for the locality in which relief 
sewers are to be built. Although the government weather bureaus 
and other agencies have greatly increased the volume and accuracy 
of rainfall data, we still have only meagre information regarding 
the extent and distribution of rainfall during heavy storms, and 
when we come to the matter of length of time required for storm 
water to reach inlets, there is practically no information in the 
literature of the subject. Recently some interesting experiments 
have been made and explained by Frank A. Marston, Member of 
the American Society of Civil Engineers. These experiments indi- 
eate that for the ordinary sewer district a uniform rate of rainfall 
throughout the district during extreme storms must be provided 
for in the design of relief sewers. The paper describing these ex- 
periments is published in the Proceedings for the American Society 
of Civil Engineers for January, 1924. 

In the writer’s practice it has been found that remedying con- 
ditions at the outlet of the sewers will frequently effect considerable 
relief to a sewer system at a small expense. Recently, investiga- 
tion was made of a combined system where pumps were installed 
at the outlet to lift the effluent of the outfall sewer from a col- 
lecting pit into the outlet stream. Investigation showed that the 
capacity of the pumps under the most favorable conditions was 
only one-fourth of the capacity of the outfall sewer. Similarly the 
capacity of several outfall sewers has been found to be seriously 
impaired by high water conditions at the outlet. This condition 
can be remedied frequently by the installation of suitable pumping 
equipment. 

A study of existing basement erat one will frequently permit 
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the use of a more favorable hydraulic grade line for old sewers in 
connection with a relief system than would be used on new design, 
so that data on basement elevations is needed in the design of re- 
lief sewers. In one instance a study of basement elevations made 
it desirable to count on an existing sewer laid on a flat grade to 
discharge at both termini. 

In general the design of relief sewers calls for most careful 
examination of existing sewers, topography, character of occupa- 
tion, character of soil, distribution of sidewalk, pavement, and roof 
areas, rainfall data, high water conditions at outlets, and other 
features involved in the design. A problem in the design of relief 
sewers usually provides many opportunities for the exercise of 
engineering ingenuity, and calls for the expenditure of considerable 
time and effort on the part of the engineer because in designing 
relief sewers he is usually dealing with localities where property 
values are high, and damage from imperfect sewerage is costly and 
the source of much inconvenience and annoyance. It is a class of 
engineering work which should be done with painstaking thorough- 
ness and is certainly no field for hasty, rule-of-thumb methods of 
design. 


SEWAGE PLANT OPERATION IN ILLINOIS 


A. M. BUSWELL AND G. A. WEINHOLD 


In discussing sewage disposal in Illinois we have divided the 
towns into three groups according to the preliminary treatment 
which the sewage received. Group I includes 143 towns with 
sewerage systems discharging directly into streams, Group II in- 
cludes 59 towns which provide some sort of preliminary treatment 
in sedimentation tanks and in Group III there are 46 towns having 
tanks and filter beds. 

Illinois, according to the 1920 census, has a population of 
6,485,280 people. Of this number 4,551,143 or 70.1 per cent were 
connected to some sort of a sewerage system. The Chicago Sani- 
tary District provides sewerage for 2,963,040 or 45.7 per cent. In 
the rest of the state about 1,099,544 or 16.9 per cent are connected 
to a sewerage system which discharges directly into a water course 
without treatment, 273,205 or 4.2 per cent have their wastes treated 
by simply passing them through some form of sedimentation tank 
to remove solids and then discharge them into a water course; 
215,306 or 3.3 per cent have or are about to start more complete 
treatment works consisting of tanks and filter beds. 

Of the 46 towns in Group III having tanks and filters of some 
sort 22 were selected for the purpose of study. Visits were made 
to these towns during the last summer and fall. <A questionnaire, 
which was made out after consultation with members of the com- 
mittee, was used as the basis for collecting data. Samples were 
also taken at different times of the day at each plant. The settle- 
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able solids were determined in the field and the suspended solids 
and oxygen consumed from Km,O, were detrmined on iced and 
chloformed samples shipped to the laboratory. 

The entire report comprises some 70-80 pages and of course 
cannot be read in full. The following summary together with dis- 
cussion by other members of the committee will serve to indicate 
its content. 

A total of twenty-two cities were visited, one of which had no 
sewage disposal facilities of any kind. Of the others a total of 9 
Imhoff tanks, and 12 septic tanks were observed. ‘Three cities 
were building new Imhoff tanks. All new construction planned 
was for Imhoff tanks. The Imhoff tanks were practically the same, 
the differences being in the location of the gas vents, some having 
a vent at the side of the settling chamber and others having one 
vent between two settling chambers. The gas vent area varied con- 
siderably from practically none to 30 per cent of the total tank 
area. The slopes to slots were practically all 45 degree angles. One 
plan calls for a 60 degree slope. The newer tanks have facilities 
for reversing the sewage flow through the tanks but most of the 
old ones did not. The septic tanks varied considerably due mostly 
to the placing of the baffles. Some caused a round-the-end move- 
ment and some an over-and-under movement. Planks for scum 
boards were quite generally used. Having the effluent drop a foot 
or two from the septic tank to dosing chamber to provide aeration 
seemed a favorite practice. A glaring defect was in allowing too 
much scum, caused by the bubbling in the septic action, to get into 
the dosing chambers and on to filters. This was due to lack of final 
scum board or too infrequent cleaning. 

The types of filters used varied considerably. There were four 
sprinkling filters, four trickling filters, eight intermittent sand 
filters, one natural gravel filter, one contact bed, one coke filter, 
and one sewage farm. The sprinkling filters were all in the some- 
what larger plants, two being new plants, one under government 
supervision and one about three years old. They were all receiving 
fair attention. The main trouble is the lack of knowledge on the 
part of the operator that the process is biological and failure to 
use all available filter area and to maintain bacterial flora on stones. 
The trickling filters were all somewhat over loaded and received 
too little attention. The same trouble was evident with respect to 
lack of knowledge regarding the process. Several places alternated 
the filters in use at infrequent intervals and had no automatic 
dosing apparatus. Most sprinkling and trickling filters if alter- 
nated correctly and given better supervision would adequately take 
care of the load. In some places the errors are due to instructions 
on operation given by the builders of the plants who advise that 
operation is mostly automatie. 

The intermittent sand filters seem the best adapted to small 
towns. At least they were in the best condition. This is perhaps 
due to the fact that unless looked after they are the quickest to 
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become unsightly. Therefore most of the towns had men in charge 
daily to take care of the plants. There was one sewage farm in 
good condition, one coke filter and one contact filter which were 
both run down. One natural filter the efficiency of which could not 
well be ascertained. 

There were ten places that had tile drained sludge drying beds. 
Others flushed the sludge away into water courses at times of high 
water. 

Methods of distribytion varied considerable. Some used wooden 
troughs, others conerete and others tile, both whole and half. Some 
had many side troughs and others just two or three main ones. 
Many had a large percentage of beds covered by the distributing 
system. This was especially true of trickling filters. It seemed that 
the method of distribution was not so important as the evenness of 
the filter (especially sand). If a little gravel was in place to pre- 
vent streaming, the dose automatically seeks its level. 

Of the plants visited six could be said to be in good condition 
and given good attention. Five were fair with regard to condition 
and seven were poorly attended or had no maintainance at all. 
Three plants were not yet in operation. Seven plants had a man 
all day long everyday in the week, two had a man three days a 
week and three hours a day respectively, six were under the Sup’t. 
of Water or Sewers or received periodic visits. Four received no 
attention. Of the last, three had no filters. 

The cooperation received during the visits was of the best and 
officials seem eager to become acquainted with their problems. 

The following is a summary of that part of the report dealing 
with the sludge disposal and sludge capacity of the plants visited: 


Arlington Heights. (pop. 2700) 

Sedimentation tanks are cleaned out every spring after being 
out of use all winter, so there was no sludge in bottom when visited, 
(June 28, 1923). Sludge from tank not used. Both tanks had a 
two foot almost solid scum of sludge on the surface which was 
black and sticky. 


Woodstock. (pop. 5500) 

Bubbling in septic tank caused much sludge to come up and 
pass under outlet baffie to be carried into dosing chamber. Dosing 
chamber became sludge clogged requiring cleaning every 10 days. 
The amount of sludge not recorded; hauled away by farmers for 
fertilizer. Tanks last cleaned in spring 1922. 


Harvard. (pop. 8294) 

Seum on surface of tanks 30 inches thick at inlet; 18 inches at 
outlet. Sludge scraped from surface of tank daily between inlet 
and first baffle—about two wheel-barrow loads. Sludge dumped in 
lagoon in rear of tanks. Tanks cleaned in May 1922. Little had 
accumulated up to date of vsit (June 1923) in bottom of tank. ~ 


Glen Ellyn. (pop. 2851) 
Scum on tanks 2 feet thick at some points on surface; black 
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and sticky. Tanks drawn and cleaned in fall of 1922. Amount of | 
sludge unknown. Sludge dried and buried. 


De Kalb. (pop. 7871) 
Sludge bed not in use and no sludge drawn for months. 


Sandwich. (pop. 2409) | 

Sludge vitallic, black and like a thick mud for depth of about 
6 feet. Sludge drawn about every 3 weeks to depth of 5 feet; — 
capacity of each hopper 31 cubic yards. Sludge bed size 20 feet 
by 30 feet by 1 foot; capacity 4500 gallons. * Sludge hauled for use 
as fertilizer. 

Downers Grove. (pop.5000) 

Sludge chamber capacity, 10,000 cubic feet or 2 feet per capita — 
at maximum flow. Depth of sludge 2 to 3 feet in bottom; last 
drawn July, 1923. Amount drawn about 9V000 gallons; gravity 
sludge drainage to bed, size 50 by 25 feet overlaid with 12 meee 
of. sand. Dried sludge ‘used as fertilizer. 

Sparta. (pop. 3340) 

Sludge chamber capacity 2850 cubie feet. Last drawn May 
1923; amount drawn 1600 cubic feet. Drying bed 40 feet by 40 
feet. 

Greenville. (pop. 3092) 

Seum one foot thick on tank at inlet; very little at outlet; little 
sludge in bottom. Drawn in May 1923; amount drawn 29,000 gal- 
lons, and drained to ravine. 

Chicago Heights. (pop. 19653) 

Sludge tank capacity 90,000 gallons; depth 5 feet. Drawn 
July 1923; amount about 35,000 gallons. Drying bed about 100 
feet by 50 feet with 1 foot of sand. 

Fort Sheridan. (pop. 4000) 

Four sludge beds, each 24 by 38 feet with sand underdrain. 
Drawn July 4, 1923; number 4 yielded 10 cubic yards and number 
3 yielded 8 cubic yards wet sludge. No surface scum on tanks. 
Olney. (pop. 6000) 

Sludge capacity; 100 days. Last drawn April 1923. Amount 
drawn about 13,000 gallons. Sludge drying bed size 30 by 30 feet 
with 2 feet depth of sand. 

Fur field. (pop. 3000) 

Plant apparently inoperative through obsolescence and neglect. 
Johnston City. 

New plant and operation began at time of inspection. 
Christopher. (pop. 3830) J 

Little scum on tanks. Sludge capacity 8000 eubie feet. Depth 
of sludge August 1923 six feet. Last drawn April 1923, which was 
first time in 8 years. Amount of sludge not measured; wasted in 
‘ereek. | 
Aledo. (pop. 2231) 

Depth of sludge 6 to 12 inches; last drawn 2 weeks before in- 
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spection. Amount of sludge not measured. Drying bed 50 by 35 
feet by 16 inches deep—12 inches of stone and 4 inches of sand. 
Drainage of bed not efficient. 

Galva. (pop. 3000) 

Two plants, (1) north side and (2) south side. 

(1) North side. Sludge capacity about 45,000 gallons, below 
slots. Depth at time of inspection 6 inches. Last drawn not 
known. Sludge drying bed 30 by 30 by 214 feet. Drainage of bed 
effective. 

(2) South side. Depth of sludge variable. Last drawn about 
Mareh 1928. Amount not measured. 

Princeton. (pop. 4126) 

Depth of sludge 6 to 12 inches on bottom. Last drawn Sentom 
ber, 1928. Amount not measured. No sludge drying beds. 
Wasted to creek. 


Mendota. (pop. 3934) 

At sewage farm about 3 inches of sludge on bed when dried. 
Bed consists of sand 20 inches deep, underdrained by tile. 

At Imhoff plant, sludge compartment 11 feet deep below slots 
and about 33 by 59 feet. Removal effected through 8-inch pipe 
into creek, or to drying bed 30 feet by 22 feet 6 inches by 14 inches 
deep of medium gravel. 


RECOM MENDATIONS 


1. Broad, popular, educational publicity through all available 
agencies, same to be fostered by various State Bureaus, Engineer- 
ing Societies, the American Society for Municipal Improvements, 
the American Public Health Association and American Water 
Works Association. Co-ordination of this publicity effort is ad- 
visable and necessary to avoid duplication and contradiction. 

2. Standardization of the devices employed in sanitary engi- 
neering works at least as far as the principles underlying the de- 
sign of treatment and disposal works. 

3. Eneouragment of record keeping by officials charged with 
the operation of sewage works. 

4. State inspection of sanitary engineering works, under one 
of the bureaus of the state, at regular intervals, similar in pro- 
cedure to that in vogue by the State Fire Marshal or Factory In- 
spector; including publication of reports to secure results in local 
newspapers, when other agencies fail to effect sanitary operation of 
works. 


SEWAGE PROBLEM OF THE SANITARY DISTRICT OF 
CHICAGO 


LANGDON PEARSE 


In the thirty-four years since its organization, the Sanitary 
District of Chicago has built the Main Drainage Channel from the 
Chicago River to Lockport, which reverses the flow of the Chicago 


48 ILLINOIS SOCIETY OF ENGINEERS 


River, and also the two collateral channels, the North Shore and the 
Calumet. Asa result, the sewage has been removed from the entire 
lake shore of Cook County, some thirty-four miles long. The Chi- 
cago River has also been widened and straightened and obstructions — 
removed, and new bridges built, so as to make a channel with a 
minimum width of 200 feet between dock lines. Further, a power 
house has been built at Lockport on a fall of thirty-four feet to 
recover the power running to waste, whereby electrical power is 
generated to light the streets and parks of Chicago, run the sewage 
pumping stations and treatment works and other municipal utili- 
ties. This power is a by-product solely, as the primary object of 
the Main Channel was the reversal of the Chicago River and the 
disposal of the sewage of the Sanitary District by dilution. 


The charter of the District provides for the dilution of the 
sewage with a minimum ratio of three and one-third cubic feet per 
second per 1000 people. On this basis, the capacity of the channel, 
namely : 10,000 cubic feet per second, would eare for 3,000,000 peo- 
ple. At the present time, the population is in excess of 3,000,000. 
Further, owing to the steady growth of Chicago and its suburbs, 
in amount some 700,000 every ten years, and to the additional load 
produced by the big packing house industry and the Corn Products 
Refining Company factory at Argo, an additional load equal to 
over 1,500,000 people has been placed upon the main channel over 
and above wastes of human origin. As a result, the capacity of 
the channel for dilution has been exhaused. 


The trustees of the Sanitary District have long recognzed the 
need of supplemental methods of treatment to reduce the load upon 
the channel. Experimental work was begun in 1909 upon domestic 
sewage. This was later expanded to cover a comprehensive survey 
and experiments on the wastes from Packingtown, corn products 
at Argo, and the tannery industry. About three years ago the 
Enabling Act of the Sanitary District was amended by the Legisla- 
ture, making it mandatory upon the Sanitary District to construct 
sewage treatment works and put them in operation, begining with 
1925, annually at the rate of 325,000 persons per year, until 60 per 
cent of the then population was cared for, or approximately 1,800,- 
000 people. However, in later negotiations subsequently conducted 
with the Chief of Engineers of the U. S. Army, a wider program of 
treatment was offered which would comprise the treatment of ap- 
proximately 4,250,000 in 1945, with a program contemplating the 
expenditure of not less than $25,000,000 in every five year period. ~ 
Ws the program offered, at least 1,290,000 would be treated in 
1928. 


In carrying out the program, the Board of Trustees has been 
worried by one discordant feature; that is, the amount of diversion 
from the lake. The canal was planned for a diversion of 10,000 
second feet. However, at the start a permit was issued to the San- 
itary District by the Secretary of War for a flow of 4167 ¢c.f.s., a 
figure based solely upon the navigable velocities in the Chicago 
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River, then a narrow, crooked stream. Since the opening of the 
eanal, the Sanitary District has spent upwards of $16,000,000 in 
widening and straightening the Chicago River and removing the 
obstructions. Believing that this improvement in aid of navigation 
warranted an increase in the diversion, demands have been made 
from time to time to secure an increase in the permit from the Sec- 
retary of War, but without success. However, in order to comply 
with the requirements of the state law under which the District 
operates, the flow has been increased, so that at the present time 
about 8500 c.f. s. are flowed. In 1908 a friendly suit was started 
to determine the rights of the Secretary of War in connection with 
the construction of the Calumet-Sag channel, which suit was later 
widened into injunction proceedings to determine the legality of 
the entire diversion. This suit was originally heard by Judge Lan- 
dis, and upon his resignation from the bench was turned over to 
Judge Carpenter. Judge Carpenter recently rendered a decision 
enjoining the District from taking more than 4167 ec. f.s., but the 
effect and operation of the injunction has been stayed by super- 
sedeas during the pending of the appeal to and until the final deci- 
sion of the Supreme Court of the United States. Meanwhile, as a 
solution of the entire controversy, Senator Medill McCormick of 
Illinois has introduced a bill in the Senate which creates a nine-foot 
waterway in the Illinois River and Mississippi River to Cairo, and 
further would legalize the diversion of 10,000 ¢. f.s. from Lake 
Michigan. The bill further provides for the control of the level 
of the Great Lakes by regulating works at the outlet of Lake Erie 
and Lake Ontario, which works would be built at the expense of the 
Sanitary District, and further for the construction of supplemental 
sewage treatment works, so as to reduce the load in twenty-five 
years to one-half the present load of human population upon the 
main channel. ‘This is equivalent to treating the sewage of 4,250,- 
000 people by 1945. 


The agitation against the diversion of 10,000 second feet is 
largely based upon the false premise that more water is diverted 
from Lake Michigan than should be permitted to serve the best 
interests of navigation and of the port cities around the Great 
Lakes. The facts indicate that the lake levels are constantly fluc- 
tuating in accordance with the laws of nature. Daily and seasonal 
fluctuations are of far greater moment than any lowering of level 
ascribed to the Sanitary District diversion. 

Reducing the diversion will not cure the difficulties which are 
claimed to occur. The only correct solution on the lake level prob- 
lem is the regulation of the outflow to hold back the excess water in 
the spring until fall. The Sanitary District believes that this can 
be done for around $2,500,000, and has offered to pay whatever the 
works will cost. 

The sewage treatment program upon which the Sanitary Dis- 


trict is now actively engaged is based upon a diversion of 10,000 
e.f.s. This will require an expenditure of about $100,000,000. If 
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the diversion is cut to 4167 ec. f.s., an additional expenditure of 
over $25,000,000 is needed for sewage treatment, and upwards of 
$100,000,000 for water filtration. Thus an additional expenditure 
of $125,000,000 will be entailed, which will not help the lake level 
problem materially, whereas the expenditure of only $2,500,000 in 
regulating works would do real service and permit the lake levels 
to be effectively controlled. 

During all the discussoin and litigation, the Sanitary District 
has been steadily engaged upon the problem of sewage treatment. 
The condition of the Illinois River demanded relief. In the sewage 
treatment program since 1909, two distinct lines of investigation 
have been followed—one on domestic sewage, the other on indus- 
trial wastes. As the engineering studies developed, the division of 
the Sanitary District into seven major projects became evident 
together with a number of isolated plants for outlying villages 
where intercepting sewers would be too expensive at present. 
Of the projects outlined, Morton Grove, Des Plaines, and Cal- 
umet have been built and are in operation. The work on the 
North Side project is actively under way, the first contract having 
been let on August 9, 1923, for approximately $5,600,000, for a por- 
tion of the activated sludge plant, to successfully handle 800,000 
people. 

In the operation of the three treatment works, the sewage of 
over 156,000 people is being actually handled on a working basis. 
The activated sludge and sprinkling filter plants produce a high 
grade effluent in which fish can live, which requires no dilation. 
In addition to the activated sludge process, material is being re- 
covered which is actually taken and used for fertilizer by various 
agriculturists. This material contains about 5 per cent of nitrogen 
on a dry basis and from 2 to 4 per cent of phosphate. Growing 
tests made during the past season indicate that this material is 
successful with many crops, such as beans, corn, sugar beets, and 
gladioli. Park boards are trying the sludge on lawns. However, 
extended tests over many seasons will be required in order to dem- 
onstrate the true value of this fertilizer, in comparison with other 
standard materials. The net result, however, has been an advance 
in the sludge problem, because heretofore until the activated sludge 
process was developed the sludge had such a low nitrogen content 
that it was movable with difficulty and was usually dumped. Ex- 
periments are still being conducted on the mechanics of dewatering 
the sludge to determine the best way of removing the solids. In 
this work a number of types of filter presses have been tried upon 
which extended data will be available when the time comes to de- 
termine the method of handling on a large scale. At present about 
two tons of dried activated sludge are being produced daily, for all 
of which there has been a market. The best price obtained was 
£9 per ton f. 0. b. ears in bags. e 

In the control of the plants, a staff of chemists and sanitary en- 
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gineers are engaged, so that from the mass of data accumulated 
each new plant can be improved. 

To sum up, therefore, at the present time, the Sanitary District 
of Chicago is working upon two programs—one legislative, the 
other constructive, with a view to clearing up the whole controversy 
which has raged for over twenty years. In this program, it is 
hoped to provide for the utilization of the existing capacity in the 
ehannel already built by a diversion of 10,000 c. f.s.. The lake level 
problem will be controlled and solved by the regulating Works. 
The condition of the Illinois River will be wonderfully improved by 
the construction of sewage treatment works on a scale which is 
practically unprecedented. By this program, it would seem possi- 
ble to harmonize all the conflicting interests and secure a con- 
structive development which will be helpful, not only to the Illinois 
River, but to the entire basin of the Great Lakes. 

Many of our citizens have supposed that the main drainage 
channel solved forever the problem of the treatment of the sewage 
from the Sanitary District, but the old main channel is a machine, 
and, like any other machine, has a very definite capacity for work. 
This capacity was exhausted several years ago, necessitating the 
- construction of supplemental works. From the standpoint of the 
future, regardless of the outcome of the present discussions, so long, 
as Chicago continues to grow, there will be a sewage problem before 
it, necessitating every ten years the completion of additional facil- 
ities larger than are now required for a city of the size of Baltimore 
or Milwaukee alone. Such is the problem before the Board of Trus- 
tees of the Sanitary District and the people of the Sanitary District. 


BEARDSTOWN AND THE FLOOD OF 1922 
A. D. MILLARD 


The Illinois River flood of 1922 exceeded in elevation the 
highest water ever known on the [llinois River prior to 1922; which 
is to say the high water of 1844, by 2.5 feet. I shall not take the 
time to describe to you minutely the hysteria which was the feeling 
of a great many of our people during this flood, beyond saying that 
_I personally was approached no less than three times by delegations 
asking me to dynamite levees, the LaGrange Locks and other things 
of similar character. I am frank to say that while I knew such 
measures of destruction would not add to our relief I presume I 
was for a moment in about the most unenviable position in which 
a man might well find himself. I have had the good fortune to 
view from the outside two prisons, one at Leavenworth, Kansas, 
and the other at Joliet, Illinois. I have absolutely no desire what- 
ever to be on the inside looking out. I therefore, as tactfully as I 
could, calmed the fears of these excited ones by such arguments as 
came to me at the moment. 

The City of Beardstown asked our firm to make such tentative 
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plans as might be needed to advise the Legislative Committee as 
to what in our opinion was needed to protect our town from further 
disaster. I will now go ahead and describe as briefly as I ean, what 
in our opinion is required to protect our town at a reasonable cost 
and in a practicable fashion. As you all know a very large pro- ~ 
portion of the Illinois River Valley is already behind levees. In 
fact from Beardstown to the mouth of the river practically the en- 
tire river is leveed. On the east side of the river where Beards- 
town is located there is a levee north of us, that of the Lost Creek 
Drainage & Levee District, and south of us is a levee, that of the 
South Beardstown Drainage & Levee District. From the city limits 
of Beardstown to the South Beardstown Levee is a distance of ap- 
proximately 3600 feet. On the north or east side of the city the 
city limits are practically those of the levee of Lost Creek. It 
occurred to us therefore that the practical and feasible thing to do 
was to build an earth levee from the South Beardstown Levee up 
to the city limits, and from that point to the Burlington R. R. 
which is about three-fourths of the way across the town, to con- 
struct a sea wall of concrete for approximately 4000 feet, the 
general design of which would be similar to that now protecting 
the city of Cairo, Llinois. 

From the Burlington R. R. up to the Lost Creek Levee an earth 
work levee should be constructed. We also advised that a portion 
of the South Beardstown Levee lying south and west of the city be 
strengthened so that assuming that the River Levee of the last 
mentioned District was to break, the city would still be protected by 
this levee which lies to the south and west of town. It has so hap- 
pened that the District itself has already strengthened this levee so 
that that expense is largely taken care of. The Lost Creek levee can 
be strengthened and extended at a comparatively small expense, 
and this in brief sets out our levee plan. 

In discussing the merits or demerits of the proposition herein- 
before set forth, we will say that in the great flood of 1922 neither 
the Lost Creek nor the South Beardstown levee failed. It is true 
that the Lost Creek District was flooded but this was due to the fact 
that the water came in from the south and west of the Burlington 
Railroad and passed through the City of Beardstown from the 
west. This would, of course, under the scheme we propose, be en-. 
tirely eliminated. Another advantage of our proposition is this— 
that by tying on to existing work we will leave Beardstown free to 
gsrow in every direction, except toward the [llinois River. It is 
true that other schemes of improvement are possible, among them 
would be that of leaving a part of the northeast part of Beards- 
town outside the levee, and then raise what is known as the. Peters- 
burg road for a distance of from two to two and one-half miles. 
Also by coming down the west side of the city and running south 
of the levee to high ground for a distance of some two and one- 
half miles. Both of these propositions however in our opinion, 
would be decidedly more expensive, and would as a matter of fact. 
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afford less protection to the city than would be effected were our 
proposition adopted; for the reason that the levee on the west 
practically would be exposed for a length of fully two miles and a 
width of three-fourths of a mile to the destructive effects of south- 
west winds; which are the prevailing winds at the season of the 
year when our floods usually occur. Under the proposal as we 
have outlined it there would be about three-fourths of a mile of 
levee exposed, but with the sweep of water of somewhat less than 
one-third of a mile, this. would certainly be easier to fight than 
would the other condition I have described. 

During the 1923 session of the State Legislature there was ap- 
propriated the sum of $350,000 for the purpose of constructing 
levees around the City of Beardstown. The appropriation bill be- 
came a law on July 7, 1923. For reasons best known to itself the 
Division of Waterways, although this appropriation has been avail- 
able for the past six months, has not as yet started any survey, to 
locate or estimate definitely the work which it proposes to do. I 
am unable to tell you what the ultimate scope of the work will be. 
As we understand it, however, although we do not say that this 
will be the fact when thorough study has been made, it is the idea 
of the Division of Waterways only to come south along the west side 
of our town about one-half a mile and then turn directly east along 
the south city limits and go approximately to the Burlington Rail- 
road and as much further east as necessary, which we believe, on 
investigation, will probably be at least. three-fourths of a mile fur- 
ther to ground high enough on which to tie a levee. 

As I understand it the State does not wish to set a precedent of 
appropriating money to reclaim farm lands. It is true that the 
works as outlined by us will have the effect of putting behind a 
levee of about 1200 acres of land which are now, more or less, sub- 
ject to overflow. Putting this land behind this levee would not in 
any sense reclaim it for the reason that it consists of sloughs, bay- 
ous and swamp land, generally, and were it to be reclaimed for 
agricultural purposes it would have to be ditched and a pumping 
station built to reclaim jt since the sloughs are not dry even at low 
water. We can readily understand the position of the State in 
this matter, and we say frankly in that regard that their position is 
entirely correct; but as an éngineering proposition it is hardly 
feasible to rob Peter in order to pay Paul; and this, in our view, 
would be the effect of substituting possibly two and one-half miles 
of levee where three-fourths of a mile would do the work. 

Permit me to say that in addition to the work which the State 
will undertake, the City of Beardstown itself will have to re-con- 
struct the sewerage system of the town by building an intercepting 
sewer cutting off the sewers now discharging into the Illinois River 
and conduct them by this intercepting sewer to a point west of the 
town and there discharge them by means of centrifugal pumps in 
times of flood stages on the River. The sewer will discharge by 
gravity as now in times of low water. This intercepting sewer and 
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pump station will burden the town with an expense of approxi- 
mately $80,000. This expense the town proposes to undertake 
whenever it is protected against flood waters by the works of the 
State of Illinois, and until such time as these protecting works are 
definitely planned and located, it is impossible for the town to de- 
sign in detail such intercepting sewer works and pumping stations 
as will be necessary. I realize however in connection with the re- 
marks just preceeding that this is no time for reeriminations and 
what has just been said about the Division of Waterways is not in- 
tended as such but it is said in the hope that it may arouse this 
Division to immediate action. To us, time is a vital element be- 
cause as an engineer, I will venture to assert that were surveys to 
be started to-morrow, the contract could not be let within one year 
from that date for the reason that a large part of this work will 
require careful study and surveys. You are also all well aware of 
the many exasperating delays which occur in any improvement 
work because of questions of acquiring rights of way on which to 
do the work. 

What Beardstown wants, and what Beardstown is entitled to, 
is protection from conditions which she has no power to control, 
and which have been brought about by acts of the State and 
Federal Government beyond any question. As you know, for 
many years the people in the Illinois River Valley have been at 
logger-heads with the Sanitary District of Chicago. In fact the 
people generally in the Illinois River Valley, whether justly or 
not, think that the Sanitary District of Chicago has not given them 
a square deal. That is a proposition which I will not diseuss at 
this time, beyond saying that in my opinion it is a question with 
many angles. That sanitation is vital to a city of between three or 
four millions is so obvious that it needs no demonstration. That 
the Illinois River Valley has the right to live, and incidentially 
that part of it called Beardstown, is also vital to the welfare of the 
City of Chicago is likewise true for the reason that when there is 
no tributary territory a city such as Chicago would cease to exist 
because there would be no economic necessity for it. There is now, 
as you know, in Congress what is known as a Deep Water Way 
Bill by which it is proposed to legalize a flow of 10,000 second feet 
of water through the Sanitary Canal. As a matter of fact we have 
been getting this water for some years under a revocable permit of 
the War Department authorities. 

Not entering into the question of whether this 10,000 second 
feet is vital to the City of Chicago nor into the question as to how 
much this 10,000 second feet may have added to the crest of the 
Illinois River flood of 1922, I am wondering if the Sanitary Dis- 
trict of Chicago, and the State of Illinois, and the Illinois Society 
of Engineers has ever seriously considered the feasibility of cutting 
the Kankakee River into Lake Michigan instead of permitting it to 
flow as it does now into the Illinois River below the point where 
the Sanitary District Canal discharges its water into the Illinois 
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River. The Kankakee River is another factor which has increased 
the flood levee of the Illinois, by being straightened and otherwise 
improved. As we understand it also, there is a great deal of agita- 
tion about the question as to whether the diversion of water from 
Lake Michigan into the Illinois River has not permanently lowered 
the lake levels. Is it, therefore, not worth investigating, to find if 
a diversion of the water of the Kankakee River into Lake Michigan 
is not feasible, and by this means restore the lake level and cut 
down the flowage into the Illinois River approximately as much as 
the water which the Sanitary District turns in. In other words it 
seems to us as possibly feasible for this reason that the diversion of 
water from Lake Michigan into the Illinois River is a diversion of 
water from one water shed into another and that is all that the 
diversion of the Kankakee River into Lake Michigan would be 
when reduced to its simplest terms. It is possible of course that 
this suggestion is utterly impracticable but many of us in the [h- 
nois River Valley do not feel that we need a Deep Water Way if 
a Deep Water Way is going to compel us to spend unlimited 
money to protect ourselves. Another thing; if the Illinois River 
Valley is eventually put out of business by too much water we do 
not feel that we would need any Deep Water Way because we 
would have nothing to haul. 


Mr. RANDOLPH :— 3 

I think the most interesting aspect of this subject, as presented 
by Mr. Millard is the appropriation of state money for what ap- 
pears to be a purely local improvement. On the face of it, that 
appears to be a questionable policy,—however there are precedents 
in Illinois for such appropriations. The same thine has been done 
in the case of Shawneetown, Mounds and Cairo. The question 
fades into insignificance when it appears these catastrophes cause 
a great loss of property and often a loss of life and it is conse- 
quently not only a loss to the community, but to the state. The 
public at large throughout the state is usually called on for contri- 
butions for immediate relief work, so I feel thet there is a jusifica- 
tion for this appropriation. 

Mr. Millard referred to the flood of 1844 and said that from all 
the information at hand it was apparent that the bottoms were so 
thickly wooded and covered with brush that the channel was 
probably no larger than it is now, with the improvement of the 
river bottoms. I think it is probably true thst the channel section 
is no greater than it is now but it is also true that the river had 
the benefit of the storage capacity of the bottoms at that time. In 
fact a flood of the same volume as that of 1844, under the present 
improved condition of the river would undoubtedly reach a stage 
much higher than the fiood stage of 1922. I don’t remember the 
figures exactly, but I believe it was determine’ the volume of the 
1922 flood was less than the volume cf the 1904 flood, and at that 
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rate the flood of 1844 would probably reach a stage thirty per cent 
higher than that of 1922. 

I hold no brief for the Waterways Division of the State De- 
partment of Public Works, but in my dealings with them I have 
found them always ready to cooperate, to meet local demands 
werever it was possible to meet them, and to co-ordinate the state 
work with reference to local demands and local sentiment. I think 
that Mr. Millard and the citizens of Beardstown might reasonably 
assume that attitude towards the department. Mr. Millard’s out- 
line seems to be a reasonable solution of the problem. I think that 
the state department would not object to such a plan, merely be- 
cause it would protect. some of the land not in the corporate limits 
of the city. If it is the cheapest plan and will protect the city from 
overflow, I believe the department would take that attitude about 
these plans and if the local influences were strong enough to get an 
appropriation of three hundred fifty thousand dollars, they ought 
to be strong enough to get the matter fixed the way they want it. 


THE WORK OF THE URBANA-CHAMPAIGN SANITARY 
DISTRICT 


COReVELZY: 


It is the purpose of this paper to give a brief description of the 
work now being carried on by the Urbana-Champaign Sanitary 
District in building an intercepting sewer and sewage treatment 
plant for this community. 

The subject matter has been divided into three main headings, 
namely: The problem before the community, some of the considera- 
tions forming the basis of design, and a few interesting features 
of construction. 


THE PROBLEM BEFORE THE COMMUNITY 


The cities of Urbana and Champaign have had as the only out- 
let for their sewers the Salt Fork, now called the Saline Ditch, 
which is a branch of the Vermillion River. The flow in this stream 
varies from about 10 M. G. D. to about 50 M. G. D. Ast takes a 
natural stream flow of about 3 M. G. D. to handle by dilution the 
domestic sewage of about 1,000 people, it is evident how inadequate 
this stream is to take care of the domestic sewage of the two cities 
with a combined population now of from 35 to 40 thousand people. 

The cities have independent sewerage systems. The Urbana 
outlet is in the northeast part of the city and the Champaign out- 
let about one-fourth mile still farther down stream, the main sewer 
of the latter city running through the city of Urbana. Both cities 
use what is known as separate systems; that is, the storm drains 
and sanitary sewers are entirely independent of each other. 

The sanitary sewers of both cities have also proven inadequate 
to such an extent that, particularly in Urbana at a number of 
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points, it has been necessary to provide over-flows into the Bone 
Yard, which is a small stream flowing through the two cities, Dur- 
ing wet weather there is considerable over-flow from the sanitary 
sewers to this stream and at two points in Urbana there is almost a 
constant overflow into the Bone Yard even during dry weather. 
This situation obviously produces an objectionable condition in 
this stream. 

There are several steps necessary to combat conditions of this 
kind. First—there must be a community organization which is ac- 
complished by the formation of a Sanitary District. Second— 
there must be the engineering and legal investigations through 
which are determined the necessary works to be built. Third—the 
financing of the work is provided for by a popular vote on a bond 
issue. Fourth—the bond issue having carried, sites and rights of 
way are acquired and detailed plans and specifications prepared. 
Fifth—the works are built, and lastly, proper attention must be 
given to operation, for no sewage treatment works will operate 
without skilled attendance. 

In following the steps indicated the citizens voted on May 24, 
1921, to form a Sanitary District and on June 11, 1921, the Board 
of Trustees of the Urbana-Champaign Sanitary District held their 
first meeting. The Board appointed the firm of Pearse, Greeley & 
Hansen to carry on engineering investigations and Judge W. G. 
Spurgin of Urbana as their attorney. Investigations were immedi- 
ately started and an engineering report submitted. On November 
28, 1922, a special election was held on the proposition of issuing 
$500,000 in bonds, which carried by majority of about 3 to 1. The 
firm of Pearse, Greeley & Hansen were authorized to proceed with 
plans and specifications and the Board acquired a site and the 
rights of way. Notices to contractors were published on March 12, 
1923, and bids were opened on April 16th. On April 17th the con- 
tract was awarded to English Brothers, the lowest bidders. We 
are now in the midst of construction, the work at this time being 
about one-third completed. 


GENERAL FEATURES OF DESIGN 


The work preliminary to design ineludes the study of popula- 
tion and population growth, the quantities of sewage How includ- 
ing a determination of maximum and minimum flows, a study of the 
characteristics of the sewage and a study of construction condi- 
tions including available head or fall, character of sites available 
and operating conditions. 

The question of population is somewhat involved here because 
of the presence of the University, which during the school months 
has a population equal to about one-fourth of the total number of 
inhabitants. 

Investigations of the problem led to a design having the fol- 
lowing general features. 

The treatment plant, which is considered the more easily ex- 
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panded part of the works, was designed to care for a population of 
50,000 people, which is the predicted total population of the two 
cities in 1935. The intercepting sewer, which is considered a strue- 
ture less easily extended, was designed to care for a population of 
70,000 people, which is the predicted total population for 1960. 

The dry season flow was determined to be an average of 50 G. D. 
per capita and the wet season flow about 100 G. D. per capita. The 
plant then was designed for a maximum capacity of 6.75 M. G. D. 
with a minimum of 1.37 and an average of 2 M. G. D. The sewer 
at its outlet has a maximum capacity of 914 M. G. D. and is de- 
signed for a minimum flow of 1 M. G. D. 

The intercepting sewer begins near the west end of Champaign 
with a 10 inch tile and from the Illinois Central tracks east follows 
in general the valley of the Bone Yard to the northeast corner of 
Urbana where the tile is 30 inches in diameter. It intercepts, on 
the way, the main sewers of both cities and at its outlet parallels 
the Champaign main sewer in such a manner that the combined 
capacities of the existing Champaign sewer and the new inter- 
ceptor are available. Several crossings of the Bone Yard by exist- 
ing sanitary sewers are eliminated and a single crossing of the 
stream is made by the new interceptor by means of an inverted 
siphon. 

The total length of sewer including the branches of the main 
interceptor is about five miles. About three and one-half miles of 
this sewer is being built under this contract. 

Two processes of treatment were considered in the original re- 
port on design of a treatment plant. 

1. The activated sludge process and 

2. A process of settling in Imhoff tanks and oxidation by 
sprinkling filters. 

For reasons of economy the latter process seemed the better. 

The plant as designed, therefore, consists of a screen chamber 
in which the sewage passes through a coarse bar screen; primary 
settling tanks of the Imhoff type; a pumping station, which in- 
cludes laboratory and offices; sprinkling filters; secondary settling 
tanks of the Dorr type; and a sludge bed for the drying of the 
solids from the primary settling tank. 

Primary settling tanks were designed with a liquid depth of 
about 30 feet, a displacement period of three hours for the dry 
season flow, a sludge storage of 214 cubic feet per capita, and a 
gas vent area of 30 per cent of the total tank surface. There are 
four separate tanks each so baffled as to provide two flowing com- 
partments and three gas vent areas. The bottoms of each tank are 
built to consist of three hoppers, the sloping sides of which faeili- 
tate the collections of sludge at one point for drawing off on the 
sludge beds. 

On account of there being insufficient head to provide gravity 
flow through the plant, it was necessary to provide pumps. These 
were placed between the settling tanks and the sprinkling filters. 
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The total head to be pumped against is about 24 feet. The pump- 
ing equipment consists of three vertical centrifugal pumps of 2, 
3144 and 5 M. G. D. capacity. The pumps are located in a dry well 
adjacent to a wet well in such a manner that they can be auto- 
matically controlled by float switches. 

The sprinkling filters are designed for a population of 45,000. 
They are built in two units, the stone is 10 feet deep and they cover 
an area of 1.6 acres. The distribution is through fixed nozzles and 
the dosing is accomplished by equipment furnished by the Pacific 
Flush Tank Company. The floor of the filter is built in valleys 
and ridges with a 12 inch spacing center to center, the valleys 
being bridged by a clay brick 114 inches by 4 inches by 14 inches 
set on edge. This constitutes the under-drain system for the 
filters. 

The sludge beds are designed on the basis of 0.67 of a square 
foot per capita with provision for easy extention to an area of one 
square foot per capita. The sludge beds consist of a sand filter 
placed over gravel and provided with under-drains. 

There are two secondary tanks, each 32 feet in diameter. They 
are equipped with the Dorr clarifiers for continuous removal of 
sludge, which may be pumped either back to the sludge beds or 
onto fill in the yard. The secondary tanks are not being built 
under this contract but probably will be built within the next few 
years. 

It is estimated that the operating cost, including power, will 
be about $16,800 per year. This provides for a superintendent and 
two assistants. 


INTERESTING FEATURES OF CONSTRUCTION 


Upon the opening of bids it was found that for the 30 and 24 
inch sizes of sewer, concrete tile was somewhat cheaper than vitri- 
fied tile. The District, therefore, chose to use concrete tile on these 
two sizes and vitrified tile for the smaller sizes. The 24 inch tile 
was built with a 3 inch wall and the 30 inch with a 31% inch wall, 
each being reinforced with a single sheet of wire mesh. The sec- 
tions of tile in each case were 4 feet long. 

Crushing tests were made at the University of Illinois on three 
sections of 30 inch tile and one section of 24 inch tile. The only 
standards found by which to judge the results of the tests were 
those of the American Society for Testing Materials for plain con- 
erete pipe. The specimens tested ran on an average about 30 per 
cent stronger than the above mentioned standards. Another 
noticeable feature of the tile shown up by the test was the fact that 
they stood up fairly well even after the maximum load had been 
reached. In other words, the load deflection curve was fairly flat 
rather than sharp, indicating that the tile were not likely to 
collapse. 

A large part of the sewer trenching through the cities has to 
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be done by hand on account of obstructions encountered. In the 
more open locations a Keystone excavator has been used. 

Varying soil conditions have been encountered. Near the out- 
let of the sewer where the cut reaches a maximum depth of about 
20 feet the banks of the trench were very difficult to hold, although 
very little ground water was present. In other parts of the trench 
the soil has been mostly a yellow clay but pockets of sand and 
sandy clay have been encountered which yield varying quantities of 
ground water. At some points it was necessary to under-drain 
the sewer tile and at one locality the flow of ground water was 
heavy enough to require the constant operation of two diaphram 
pumps having 3 inch suctions. For the last two weeks the Key- 
stone excavator has been operating to a depth about on a level with 
the surface of the water in the Bone Yard, which is about one-half 
block from the trench and there has been very little difficulty from 
the presence of water. At some points the trench has been entirely 
free of water. 

The largest item of excavation at the site of the plant was the 
excavation for primary settling tanks. The dimensions were ap- 
proximately 100 feet by 140 feet by about 33 feet deep. The spoil 
from this excavation was to be distributed around the site of the 
plant at from 800 to 600 feet distant from the settling tanks. The 
Contractor started this excavation with ten Fordson tractors, each 
dragging a Fresno scraper of about one-half yard capacity. The 
excavation was carried to a depth of about fifteen feet with this 
equipment. Some plowing was necessary to loosen the clay so that 
it could be picked up by a scraper and some hand trimming at the 
edges of the hole was required but for a distance not more than 
two feet from the verttical bank. 

The rest of the excavation was accomplished partly by a Key- 
stone excavator and the final depth by the use of a steam shovel. 
Both the latter machines were lowered into the hole simply by 
traveling down a ramp on one side which was also used for the 
hauling of the excavation accomplished by these machines. This 
hauling was done both by teams and Fordson tractors hitched to 
dump wagons. 

This entire excavation was accomplished without sheeting. The 
soil was mostly yellow clay with pockets of sand and gravel for a 
depth of about twelve feet and below that level was a very hard, 
impervious blue clay. This blue clay yielded no ground water al- 
though the excavation was carried over ten feet below the level of 
water in the Saline Ditch which was only about 200 feet distant. 
The only trouble from water came from the surface water which 
drained into the excavation. Caving occurred on one side where a 
stratum of water bearing sandy clay was exposed. 

The final trimming of the bottoms for the hoppers of the 
settling tanks was done by hand and it was found expedient to use 
dynamite in this work on account of the very hard clay. 
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Although the extreme limits of the conerete structures for the 
plant cover a distance of 700 feet, the concrete for all major struc- 
tures is being mixed at one point in a three bag Koehring mixer. 
The distribution is accomplished by the use of Insley Industrial 
track and cars of about one-half yard capacity. 

The aggregate for concrete is measured in a patented Johnson 
measuring hopper. This device consists of a hopper mounted 
above the mixer having two compartments, one for sand and one 
for gravel. At the bottom of each compartment is a gated outlet 
leading into a pair of sheet metal cones, the lower cone with its 
apex downward and the upper cone with its apex upward. The 
space between the upper and lower cones is adjustable and by this 
means the quantity of aggregate which will flow into each set of 
cones is regulated. This measuring device has proven very satis- 
factory, giving a very constant yield of concrete per batch. 

An interesting problem was presented in the pouring of hopper 
bottoms for settling tanks. The slope of the sides of the hopper 
varies from 1-to-114 to 1-to-2. The sides were too steep to be 
poured without forms and to pour them with forms and a very dry 
concrete would make it impossible to obtain a concrete free from 
honey comb. The problem therefore was to build a top form and 
to anchor it securely in position and then to hold it against an up- 
ward pressure of more or less fluid concrete. The method de- 
veloped was briefly as follows: A block of concrete was first poured 
at the bottom or apex of the hopper with a bent bar anchored in it 
to serve as a tie for the forms. The forms were built over a 
templet in the yard and lowered into position in sections. Having 
placed the form, a center post was erected which was wired securely 
to the anchor in the block of concrete poured at the apex of the 
hopper. Walers were then placed along the sides of the hopper 
forms and braces set from the walers to this center post. The 
braces were set at an angle of about 30° with the horizontal so that 
any upward pressure resulting from a tendency of any part of the 
form to rise would be transferred to the center post, which was se- 
eurely anchored to the bottom. In addition to this, the form was 
fairly covered with bags of sand which were placed as the concrete 
was poured. This method enabled the hoppers to be poured with 
no appreciable movement of forms. 


COURT DECISIONS AFFECTING LOCAL 
IMPROVEMENT ACTS 


ATTORNEY Oscar C. Hoosse, Bloomington 


The year 1923, from the standpoint of the number of decisions of 
the Illinois Supreme Court, interpretive of the Local Improve- 
ment Statute, has not been a very generous one. A total of only 
nine opinions were filed during the entire twelve months. The 
possible explanation of this comparative scarcity inheres in the 
fact that there was a general let-up in improvement activities for 
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several years following the war. Naturally, only a small number 
of the proceedings would be taken to the Supreme Tribunal for 
final decision. ’ 

In the recorded decisions there were decided many questions 
which would be of little interest here. Such questions as legal 
proceedure and practice, rules of court, admissability of evidence, 
ete., while important to the prosecution of special assessment pro- 
ceedings are not essential, from an engineering view-point in the 
proper preparation of data and a legal planning of a local improve- 
ment scheme. Therefore, only such matters which have been passed 
upon which affect the lay-out of an improvement, what should be 
included and excluded, the things which should be taken into con- 
sideration and be avoided, will be brought to your attention. 

In the case of Ownby vs. The City of Mattoon, 306 Ill. 552 the 
Court adhered to a previous decision to the effect that tile drains 
laid cross-wise in the street to the curb line, regardless of whether 
they may or may not be used as house connections, or whether they 
are provided for all abutting properties, their main purpose being 
to provide surface and storm water drains, do not constitute the 
improvement a double one. The decision in effect is that house 
connections may be legally made a part of a pavement scheme. 

It was contended that the same ordinance was at fatal variance: 
with the estimate because the former provided for a top dressing 
of sand while the latter provided that the filler was to be used in 
the cracks for the purpose of binding the brick together and 
making a uniform surface. The court held the objection was not 
good because the top dressing was a standard method of econstruc- 
tion and the estimate did not need to contain a complete inventory 
of every article that is to enter into the construction of the im- 
provement. 

The ordinance provided that the curb should be five inches wide 
at the top and six inches wide at the bottom; the estimate provided 
for curb five inches in width; the Court held the objection invalid 
under the rule that it is proper in the ordinance to describe the 
method of construction in detail. 

There was an attempt in this case to show that the assessment 
roll was computed by the Engineer for the City, handed to the 
Commissioner and by her copied. The Court said that it did not 
render the roll illegal if the Commissioner received assistance and 
adopted the suggestions of those who assisted. 

The Case of the People vs. Ill. Central R. R. Co. (307 Tl. 458) 
settles a question which has always been of concern to municipali- 
ties; holding ‘‘that a tax for the payment of public benefits assessed 
against a city in the making of publie improvements must be in- 
cluded in the levy for general corporate purposes unless expressly 
exempted from the Statutory Limitation and that the Statute 
authorizing the levy of an additional tax for the creation of a pub- 
lic benefit fund did not so exempt it.’’ In some instances, County 
Clerks have extended the amount of a public benefit assessment 
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over and above the general levy of a city for corporate taxes. The 
holding in the above case compels a city to pay assessments for 
public benefits out of its general levy. 

In the case of David Davis vs. the City of Bloomington (309 Tl. 
20) the ordinance was held invalid because the ordinance and the 
plat accompanying it, failed to show the length and depth of the 
drains or locating the sewer or inlets. The opinion states that ‘‘the 
Court will not take judicial notice of the location of an existing 
sewer.’’ It would seem therefore that it is necessary, in drafting 
a valid ordinance that the location of the existing sewer be shown 
and just how the draininge under contemplation be connected with 
it. 

It would be well for anyone contemplating the planning of an 
outlet sewer to familiarize himself with the law laid down by our 
Supreme Court in the case of Harmon vs. The Village of Arthur. 
(309 Ill. 95). The gist of the decision is that ‘‘where the construe- 
tion of a proposed outlet to a storm sewer system depends on the 
future action of drainage commissioners through whose district the 
outlet passes beyond the City limits, the city cannot levy a special 
assessment on property in the City of the proposed improvement.’”’ 
It is necessary under this decision, that the municipality acquire 
the exclusive use and control of the outlet. 

The case of the City of Carterville vs. Phillips (309 Ill. 483) 
makes it incumbent upon a municipality before levying an assess- 
ment to pay the cost of a water distribution system to provide 
positively and unconditionally for a water supply. The City of 
Carterville had made provisions for a supply by issuing water 
certificates which were to be subject to the approving opinion of 
an attorney. In substance the Court held that because there was 
a possibility that the certificates might not be valid and the supply 
system consequently never installed that a distribution system, use- 
less without the supply, could not be financed by special assess- 
ment proceedings. 

The Fifty Third General Assembly of the State of Illinois in 
1923 passed many bills which are of interest to those engaged in 
the construction and planning of local improvements. Only the 
main features of the principal ones are here given, the details 
being left for a thorough and comprehensive reading of each. 

Senate Bill No. 556 provides that whenever it becomes necessary 
to change or re-locate the channel of a natural water course within 
a city for the purpose of laying out, altering or improving a street, 
the cost of the same may be met by special assessment. 

The Statute prior to 1928 provided that special assessment 
bonds should bear six per cent interest; it is now permissable to 
issue bonds bearing interest not to exceed six per cent and not less 
than four per cent. 

Of extreme importance to this assemblage is the amendment to 
Section 94 of the Local Improvement Act by the addition of the 
following paragraph. ‘‘The limitation in the foregoing proviso 
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(referring to the usual six per cent to be added as the cost of 
making, levying and collecting the assessment) shall not apply to 
the costs of engineering and inspection connected with any local 
improvement, but such costs in cities having a population of less 
than 100,000, as aforesaid, may be included in the cost of the im- 
provement to be defrayed by special assessment or special tax.’’ 
A statutory provision of this kind has for a long time been needed, 
for the reason that the six per cent always allowed has not been 
sufficient to pay Engineering, legal and inspection fees and there 
was a consequent drain on the already over-taxed city’s finances. 
It is justified by the fact that Engineering services are a real com- 
ponent part of every improvement. 

Quite a few changes were made in the Statue relative to ad- 
vertisements for bids in cities operating under the Commission 
form of Government. A careful reading of Section 54 of the Local 
Improvement act as amended, is urged to those interested. 

Additional authority was given cities by the enactment of a 
new statute for the repair, maintenance, re-surfacing or re-con- 
struction of street improvements. 

RECOMMENDATIONS 

In the very nature of things, it becomes the duty of an Engi- 
'neer in charge of a local improvement scheme to prepare and 
formulate the detail descriptive work of estimates, resolutions and 
ordinances. Having made the surveys ‘and prepared the plans and 
profiles, he is better qualified, than is the attorney, to properly and 
efficiently describe and set down the general and specific portions 
of the undertaking. It is suggested in this part of the work that 
an orderly, systematic and sequential arrangement be followed. It 
should be made to stand out in words exactly as it does in lines on 
the blue print. 

The explanation of the various elements of the construction 
should be respectively grouped together. One phase of the under- 
taking should be taken up and completely disposed of before an- 
other is begun. To illustrate: a pavement ordinance should 
describe the various widths in one paragraph; intersections should 
be grouped together ; all excepted portions should be shown in one 
place in the description. 

It is advisable after the plan is set forth to describe the im- 
provement in the exact manner as it is to be constructed—the 
preparation of the sub-grade, laying of curb, the base, the cushion, 
the wearing surface and the filler. 

An orderly, systematic and sequential arrangement of the 
descriptive work serves many purposes—it avoids confusion in 
checking, it insures including everything that will make the 
deseription complete; it avoids repetition and unnecessary length; 
it obviates the possibility of variances and makes a product which 
will more nearly meet the favor of courts of trial and review. 

It is next suggested that highly technical terms and unneces- 
sarily verbose paragraphs of description be eliminated as far as 
possible. The object at hand is the preparation of a document 
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which will assist in and will stand the test at the hearing in Court. 
The simplest, if it is sufficient, language that can be used is always 
the best. 

The following words once appeared in a pavement ordinance: 
‘Said concrete footings and support taken in connection with the 
curb and pavement base form the frustrum of a prism whose base 
is 8 inches wide by 12 inches long, height ten inches; the top face 
4 inches wide by twelve inches long and the vertical face 4 inches 
by 12 inches.’’ 

No question was raised in the trial court on this point but when 
a transcript of the proceedings was forwarded to a bond attorney 
for his opinion, he stated that after years of experience he could 
not figure out what the paragraph meant. When informed that it 
meant that the triangular chip was knocked off the lower end of the 
curb and concrete poured in for a support, he very pertinently re- 
marked—‘‘ Well why didn’t you say it that way ?”’ 

It is further suggested that all matters which are purely con- 
tract features be eliminated from the ordinance. The following 
are examples:—During the construction of the improvement the 
intersecting streets or open street ends shall be barricaded and red 
lights placed thereat; the amount of the bond to be furnished by 
contractor and the securities required ; the disposition of waste and 
surplus material; the location and limitations on contractors 
camps; use of explosive material; these and many others are some- 
times set forth in ordinances. They are not only unnecessary but 
are out of place. They are items to be dealt with in the written 
contract between the successful bidder and the municipality. 

There is an unusualness about your profession that is character- 
istic of few others; yours is always a work of a constructive nature. 
There should be a great satisfaction to you in the knowledge that 
you are following a life vocation which is creative and constructive 
in its nature. Each endeavor of yours is calculated to improve 
and better the condition of affairs in the community you serve. 

And, too, there are many responsibilities. The problems of 
millions of people, involving not only their property, but their 
health and safety as well are directed to you for solution. The 
destinies of municipalities and communities rest in your hands. 

This confidence of Fate has been well reposed. The high- 
mindedness, the earnest studiousness and eminent fairness of those 
who have accepted their duties and responsibilities justify the wis- 
dom of the choice and have made civil engineering one of the 
learned and honored professions of the world. 


RECENT CHANGES IN CHICAGO PAVING ORDINANCES 


J. B. HITTELL 


In the proposed paving of the Maryland Avenue System of 
Streets, the following Engineer’s estimate was submitted to the 
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interested property holders and considered at the public hearing. 


Concrete combined curb and gutter on cinders, gravel 

or sand, 27,450 lineal feet af $1.15: 3) 2 ee $ 31,567.50 
Filling, 20,000 ‘cubic tyards: at $2,502". 2 50,000.00 
Paving with standard asphalt wearing surface and 

binder course on six inches of Portland cement 

concrete swept with natural hydraulic cement, 


43,300 square yards at..$3.50_. 2. 202) 153,300.00 
Constructing 47 new brick catchbasins complete 

at mlOD OOF ee 8 4,935.00 
Adjusting abutting sidewalks ~~." U2 2 Soe 1,500.00 
Adjusting abutting .pavements —-- 20) lo 500.00 
Adjusting sewer manholes and catchbasins, and con- 

structing and connecting catchbasin inlets________ 23,912.00 


Deficiency in interest on the assessment, cost of making, 
levying and collecting said assessment, and lawful 
expenses attending the making of said improvement 138,285.50 


Totalone cai tee $ 279,000.00 


At the hearing the resolution was amended providing for ‘‘new 
concrete’’ in lieu of the new brick catchbasins, and the ordinance 
as submitted to the City Council contained among others, these 
clauses: 


“The pavements abutting on each of said above specified streets, 
where necessary, shall be so adjusted as to conform to the surface of 
the finished pavement herein described. 

“The sidewalks abutting on each of said above specified streets, 
where necessary, shall be so adjusted as to conform to the curb eleva- 
tions herein described. 

“Twelve (12) new concrete catchbasins shall be constructed and 
trapped and connected with the sewer in Maryland Avenue, and located 
in the roadway of said Maryland Avenue at necessary points, Adascent 
to the curb lines of said Maryland Avenue. 

“Each of said catchbasins shall be connected with the sewer with 
tile pipe of eight (8) inches internal diameter and shall be trapped 
with an eight (8) inch tile pipe half-trap. The inside bottom of each 
of the said tile pipe half-traps shall be set three (3) feet six (6) 
inches above the said floor of each of said catchbasins. 

“Hach of said catchbasins shall be provided with a suitable cast- 
iron cover, each of which covers, inclusive of lid, shall weigh five 
hundred forty (540) pounds. Each of said cast-iron covers shall be 
set so that the top of the same shall coincide with the surface of the 
finished pavement herein described. 

“The existing sewer manholes and catchbasins located in said 
roadway shall be so adjusted as to make the top of the cover of each 
of the said sewer manholes or catchbasins conform to the upper sur- 
face of the said pavement; and the existing catchbasins, necessary to 
this improvement, located outside of said roadway shall be so ad- 
justed as to make the top of the cover of each of the said catchbasins 
conform to the elevations herein prescribed. The existing catchbasins 
located on the line of the curb shall be so adjusted as to make the 
top of the cover of each of the said catchbasins conform to the upper 
surface of the said pavement, or to the said elevations according to 
whether the major part of said catchbasin lies within or without the 
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said roadway. Catchbasin inlets shall be constructed at necessary 
points in said gutters. The catchbasins which are not located in the 
gutters shall be connected with said inlets by means of tile pipe of 
eight (8) inches inside diameter.’’ 


The estimated cost of the improvement, being in excess of 
$100,000, was referred by the Council to the Committee on Streets 
and Alleys which held several hearings at which the arguments for 
masonry construction and conerete construction in catchbasins 
were presented by the different interests. The Committee reported 
the ordinance favorably, and it was adopted and passed by the 
Council. 

The case was ealled for trial Octotber 3, 1923, before Judge 
Hoover. The confirmation was opposed by several attorneys repre- 
senting 15 per cent of the property owners. The ordinance was 
attacked on the following grounds: 

1. The ordinance provided for adjusting existing sewer man- 
holes and eatchbasins, and constructing ecatchbasin inlets, the cost 
of which was estimated in a lump sum. The attorneys opposing 
confirmation attacked this provision, first, because the costs were 
not itemized, and second, because the type of inlet was not specified 
where the existing catchbasins were not in the roadway adjacent 
to the curb, and could not be used directly as inlets. Therefore, a 
type of inlet known as a grate or gutter box was to be used and 
connected to the catchbasin. Opposing attorneys then called the 
attention of the Court to the fact that the grate type of inlet was 
not directly provided for in the ordinance and material for its con- 
struction was not specified, and provision for its connection to 
existing sewers, if there were -any, was not shown. 

2. These attorneys also contended that the elevation of the 
8 inch tile pipe connection from new catchbasins should be shown 
at a point of connection with sewer in streets and the location of 
new catchbasins shown; and further that the ordinance should 
show a connection downward to the sewer; the elevation of catch- 
basins being known, the elevation of the sewer should also be 
known. The attorney for the city contended that exact locations 
could not be shown because a period of one year to two years might 
elapse between the time the estimate was made by the engineer 
and the time the street would be paved. Also, some obstruction, 
such as a public utility conduit or water pipe might interfere with 
the location of a catchbasin as definitely fixed in the ordinance. 

I will cite some excerpts from Judge Hoover’s decision in which 
he dismissed the petition. 


“There were a number of objections, of course, filed in this pro- 
ceeding, but the objections argued and relied upon were those aimed 
at the valadity of the ordinance itself for the purpose of defeating, if 
possible, the entire improvement as provided for in the ordinance. 

“Taking up the objections, in a general way, in the order in which 
they were argued, there was, first, the objection to the proceedings of 
the Board of Local Improvements at the public hearing. The evidence 
shows that the original resolution of the Board of Local Improvements 
. providing for this improvement, together with the Engineer’s estimate, 
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was, so far as specifications were concerned, a duplicate of the pro- 
visions of the ordinance, except that at the public hearing a motion 
was made, which, in substance, was to change the material used in the 
construction of the new catchbasins, or in the construction of catch- 
basins, from brick to concrete. There was no provision made in the 
motion as to what the. specifications should be as to size, shape or 
dimensions of the new catchbasins, and it was urged that inasmuch as 
the motion was merely to change the material to be used in the con- 
struction that no dimensions of the catchbasins as proposed were given, 
and that the property owners at the public hearing had no means of 
knowing what was proposed to be done as to size and location, and so 
forth, of the proposed new catchbasins. 


“T think it may be safely assumed in view of the fact that the origi- 
nal resolution provided specifically as to what the size and shape and 
dimensions of the catchbasins which were to have been made of brick 
should be, and that the resolution or motion made at the public hear- 
ing made no reference to any change of size or dimensions except a 
change of material to be used in the construction, that the property 
owner hada right to go away from the public hearing assuming that 
the only change made at the public hearing was that instead of being 
constructed of brick they were to be constructed of concrete. That 
was the only amendment to the original resolution that was made at 
the public hearing. 

“Now, it is contended, sections 7 and 8 provided that there must be 
a new resolution or an amendment which is before the property owners 
at the public hearing, but I think in view of all the authorities on that 
question that the motion which was carried by the Board is, in itself, 
sufficient, but the difficulty with it is that after amendment was made 
in pursuance of the resolution, the engineer who made the: amendment 
in compliance with the resolution changed somewhat the dimensions 
of the catchbasins as provided for in the original resolution. The 
original resolution provided for a wall in catchbasins eight inches 
thick. The amendment made to that resolution provided for a wall in’ 
catchbasins five inches thick and a depth of seven feet instead of seven 
feet and two inches. It is contended that these changes constituted a 
variance which was fatal to the ordinance. If this were the only ques- 
tion involved, this Court would be inclined to hold that variance was 
not a material variance, at least not of sufficient importance on that 
one proposition to invalidate this ordinance. But, that is not the only 
objection urged. I might suggest that it seems to me that to strictly 
comply with sections 7 and 8, that there should be, if there are any 
changes in the original resolution—I believe the spirit of the statute 
is that the property owner at the public hearing must know and has 
a right to know at that public hearing just what those changes are 
going to be. If it is a change in material, if it is a change in dimen- 
sions, if it is a change in location, or any other changes, the motion 
or resolution should specify what they should be. 

“The ordinance before us in the Maryland Avenue case has a general 
provision that the connection shall be made with the sewer of each of 
the streets respectively, and you might infer from the reading of the 
ordinance, although there is no allegation particularly to that effect, 
but such an inference could be drawn from the general language, that 
there are sewers in certain of these streets, but the ordinance and the 
resolution in this case . . . . do not give the location of the sewers. 
It is impossible to determine from any of the proceedings in this case 
where the sewers are located, except from a plat which was introduced 
in evidence during the hearing of the case. It is contended by the 
objectors here that it is incumbent upon the city in preparing this ordi- 
nance, upon the engineering department, to state what the length of 
these drains shall be and what the grade shall be at which they are to 
be laid, and the location of the catchbasins. In this case there is noth- 
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ing said relative to grades, nothing to indicate the location of the 
sewer, whether it is in one part of the street or another, and nothing 
to indicate the location of the manholes, except left to the discretion of 
the engineer. . . . . The ordinance in the Davis case does provide 
what the fall of the pipe shall be from the catchbasin to the sewer 
one-fourth of an inch for each foot. This does not make any provision as 
to whether the pipe shall run up-hill or down. 


“It is contended on the part of the City that some of these objections 
are somewhat hyper-critical, and that certain things must be left to the 
discretion of the engineer, and to what the Supreme Court has been 
pleased to term the ‘‘exigencies of construction,’”’ and that in the actual 
improvement they run across conditions when excavations are made 
which cannot be foreseen, and that, therefore, to describe the exact 
location of these catchbasins, would be if not an impossibility an im- 
practicability. It is urged, however, on the part of the objectors that 
that theory is disproved by the facts in this case, because during the 
hearing of this case a plat was prepared which set forth the grades 
and all of the matters for which ‘substantially an objection had been 
raised. In other words, the question of the location of the sewers, the 
question of grades and all these questions are things that are 
peculiarly within the knowledge of the petitioner. The fact that they 
prepared that during the hearing .it is insisted should be deemed by 
the Court as some evidence that these grades could be established and 
all these matters ascertained prior to the inception of the proceeding 
with just as much accuracy and just as much detail as they can during 
the hearing. 

“Trying to take as broad a view as the Court can of the situation, in 
view of the tendency of the decisions of the Supreme Court within late 
years toward requiring full specifications as to the kind, character 
and location and so forth of the improvements, it does seem to me 
that this knowledge, being within the knowledge of the City (they 
have their map department and their records as to where all these im- 
provements are) can substantially comply with the ruling of the Su- 
preme Court on these matters. Let us assume that you did in your 
ordinance provide with certainty that certain things in an improve- 
ment, as for instance, a catchbasin or other component part of the im- 
provement, shall be located at a certain place, and when you begin 
excavating there you find by reason of underground work or other ob- 
stacles you cannot locate it at that particular place, it must be changed 
somewhat, and in that respect varies from the provisions in the ordi- 
nance as to the location or the shape or the style provided in the or- 
dinance, it seems to me that the Local Improvement Act provides for 
that, because, if your ordinance provides that a thing shall be at a 
certain specific spot, and you find it is impossible as a matter of con- 
struction to place it there as provided in the ordinance, under section 
84, when you apply to the Court for a certitficate of completion, the 
law providing that upon a showing that the work has been done in 
substantial compliance with the statute, allows the room for this dis- 
cretion in the method of construction which it is contended on the part 
of the city the engineer of the Board of Local Improvements should 
have. Because, if you show in your application for final certificate, 
and somebody objects that a manhole or catchbasin is not placed where 
the ordinance provides, and you show in making that improvement 
you ran upon water pipes or some other obstacles that prevented your 
putting it there, can you imagine any Court in the world that would 
refuse to give a certificate of final completion as a substantial com- 
pliance when it is shown to the Court that as an engineering proposi- 
tion it is impracticable to place'it the same as the ordinance provided? 
So, it does not seem to me, after going into these authorities 
thoroughly, that it is the intent of the Supreme Court or the Legis- 
lature that these matters of discretion should be left with the Board 
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of Local Improvements or with the Engineering Department in the 
ordinance, but that it is a matter of discretion that might arise where 
by force of circumstances or necessity there’ was necessarily some dis- 
cretion used, where they made some slight variance from the provisions 
of the ordinance. : , 
“Now, speaking about this question of discretion and the impossi- 
bility of doing certain things on the part of the City, the Supreme Court 
has already passed upon that subject in only a general way, yet, it 
indicates what the law of this State is, and the language of the Supreme 
Court is this 
‘For this reason it is said that the improvement cannot be 
described but its character must depend upon the exigencies of 
construction. The obvious answer to this is that if the City is 
not able to specify the nature, character, locality and descrip- 
tion of the improvement, it is not authorized to make it by 
special assessment at the expense of the property owners. The 
legislature has fixed the conditions upon which the special 
assessment may be levied.’ a 
“T might go ahead and say a good many things about these inlets, 
about the provisions for connecting the drains to the catchbasins, about 
the question of whether or not these drains from the catchbasins to 
the sewers are provided for and how they are provided for, but this 
ordinance does not say—it says the drains shall lead from the catch- 
basins to the sewer, but does not say whether you shall take a maul 
and knock a hole in the pipe or connect them with Y’s. All those 
things, in my judgment, should be provided for. I think there is no 
need of saying anything upon the question of the reasonableness of 
this improvement. I think it is reasonable and I think it is an im- 
provement that is badly needed, but that will not cure the ordinance.” 


In consequence of this drastic opinion, a conference was held 
between the attorneys and engineers of the Board, ‘at which the 
former contended it would be useless to go into Court unless the 
estimates and ordinances were considerably more in detail than 
they had been in the past, especially with reference to the items of 
sewer adjustment work, sidewalk construction and adjusting of 
abutting pavements. 

Realizing that it is almost an impossibility to visualize in ad- 
vance just the necessary amount of work to be done at street and 
sidewalk intersections, it was determined that all reference to these 
operations should be omitted; and any cure, if necessary, should 
come from a collateral ordinance requiring the Commissioner of 
Public Works to adjust the walks and pavements at intersections, 
and pay the same from the general maintenance fund of the city. 

To meet with the other objections, a copy of an estimate and 
extracts from one of the recent ordinances will show how this is 
attempted to be done. 
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ENGINEER’S ESTIMATE OF Cost OF IMPROVEMENT 
Asphalt pavement with foundation, 4520 square yards 


QE ek ti ee A pa a al SR eg lee os Oe A EA al A $18,080.00 
Concrete curb and gutter with foundation and backfilling 

PUM iRITea TGGi @) Oli, 0" oy A RN 3,412.50 
Bourne, seco cupic yards @ $2:50 22 7,712.50 
New concrete catchbasins complete, 4 @ $105.00_________ 420.00 
Sarcnpasin imiets complete, 14 @, $40.00 560.00 
8-inch tile pipe catchbasin connections, 220 lineal feet 

cad thes bla) pos lac suet a all AD eS MC Rac lS Rae Se 660.00 
Sewer manholes adjusted, 9 @ $9.00 ~~-_-___-~__________ 81.00 
Sewer catchbasins adjusted, 14 @ $40.00:______________ 560.00 
Me wWeremecevers.cr 2-30.00 .2 oo ee 420.00 


Deficiency in interest on assessment, cost of making, levying 
and collecting said assessment, and the lawful expense 


attending the making of said improvement ~_______-__ 1,594.00 
Ae SEA yates PUR TRIE Re al pl, SE RAL NT A a Re $33,500.00 


“Four (4) new concrete catchbasins shall be built, trapped and 
connected with the sewer in the center of said North Neva Avenue 
and located in the roadway of said North Neva Avenue adjacent to 
the curb lines at points as follows: two (2) sixty (60) feet south of 
West Grand Avenue and two (2) sixty (60) feet north of Palmer 
Street. 

“Each of the catchbasins herein provided shall be cylindrical in 
shape and shall have an internal diameter of four (4) feet, excepting 
the upper portion two (2) feet and six (6) inches in height which shall 
be conical in shape, being reduced to two (2) feet internal diameter at 
the top. The wall of each of said catchbasins shall be five (5) inches 
in thickness and shall rest upon a floor of pine plank two (2) inches in 
thickness, which shall be covered with a layer of concrete three (3) 
inches in thickness. Hach of said catchbasins shall be seven (7) feet 
and six (6) inches in depth, measuring from the top of the concrete 
wall to the top of the concrete floor. 

“Hach of said catchbasins shall be trapped with an eight (8) inch 
tile pipe half trap. The inside bottom of said half traps shall be set 
three (3) feet above the said floor of each of said catchbasins. Each 
of said half traps shall be connected in a direct line, which shall slope 
downward, to the sewer herein specified by means of tile pipe of eight 
(8) inches internal diameter. 

“The elevation of the center of the said eight (8) inch pipes where 
they connect with the sewer at said point sixty (60) feet south of 
West Grand Avenue shall be fifty-nine (59) feet above said Chicago 
City datum, and at said point sixty (60) feet north of Palmer Street 
shall be sixty-four and twenty one-hundredths (64.20) feet above said 
Chicago City datum.” 


* % % * 


“The existing catchbasins located in the sidewalk space adjacent to 
the curb lines of said North Neva Avenue shall be so adjusted as to 
make the top of the covers herein provided for said catchbasins con- 
form to the top of the adjacent curb. Each of said catchbasins shall 
be provided with a suitable cast-iron cover, each of which covers, in- 
clusive of lid, shall weigh three hundred fifteen (315) pounds. 

“A catchbasin inlet shall be constructed in the gutter adjacent to 
each of the existing catchbasins. Each of said inlets shall consist of a 
suitable cast-iron grating twenty-one and one-half (21%) inches by 
fourteen and one-half (14%) inches, weighing ninety (90) pounds, 
supported in a suitable cast-iron frame weighing one hundred ninety 
(190) pounds, set upon a concrete foundation composed of one (1) 
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part of Portland cement, three (3) parts of clean torpedo sand and 
five (5) parts of crushed stone or gravel. 

“The concrete foundation for said inlets shall be thirty-six (36) 
inches in depth, twenty-five (25) inches in width and thirty-eight (38) 
inches in length, with a suitable opening through the foundation connect- 
ing the grating with the eight (8) inch tile pipe hereinafter provided 
leading to the adjacent catchbasin. 

“Each of said inlets shall be connected with the adjacent catchbasin 
by means of tile pipe of eight (8) inches, internal diameter. The 
center of the eight (8) inch tile pipe at its connection with the opening 
in the foundation shall be thirty-three (33) inches below the top of 
said grating, and at the connection with the catchbasin shall be forty- 
five (45) inches below the top of the cover of the said catchbasin. 

“The top of said cast-iron gratings shall conform to the upper sur- 
face of the gutter immediately adjacent.”’ 

It would seem, at least to one whose education is not along legal 
lines, that the courts have laid stress on the need of furnishing de- 
tailed information to the property holders—information which a 
great majority of them is incapable of appreciating, or if under- 
stood, the value of it is very questionable. Yet it must be taken 
into consideration that a law that places the power practically in 
the hands of six men in the City of Chicago, to levy additional 
taxation of ten to twelve million dollars ayear upon the property 
holders, should be such as to safeguard every right of the latter. 

I am of the opinion that the present laws must soon be re- 
written in order to obviate the effect of inconsequential objections. 


THE RELATION OF THE SUBGRADE TO THE WEARING 
SURFACE OF ROADS AND PAVEMENTS 


W. P. BLAIR 
National Paving Brick Manufacturers Association 


In view of the recent but well established effect of water or 
moisture in rendering subgrades uncertain, variable, and lacking as 
a support to the artificial wearing surfaces of our roads and pave- 
ments, it becomes the task of the engineer to exercise his utmost 
ingenuity and ability to eliminate the water or moisture from the 
soil that furnishes the ultimate support to any structure. 

The bearing power and supporting strength of the subgrade 
will be in proportion to its dryness and freedom from moisture 
and, unless the water in the subgrade is reduced to a minimum, the 
intermittent expansion and contraction due to the presence of water 
or moisture will impair the wearing surface to a greater or less 
extent, according to the amount of water present. 

The character of the soil composing the subgrade should deter- 
mine the treatment which will most effectively eliminate the mois- 
ture content. The kind of treatment must therefore vary with the 
character of the soil if economy is to be conserved and efficiency at- 
tained. Some soils are closer grained and very plastic and diffi- 
cult to drain when once saturated with water. Other soils con- 
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taining a greater or less proportion of sand and gravel, are readily 
drained and are more easily maintained in a dry condition. The 
range of contraction and expansion is much greater with the close 
grained soils than those containing sand and gravel, hence the 
ereater damage exerted by subgrades composed of such soils, lack- 
ing in coarse materials, so that it is all the more important to main- 
tain in a dry state, the soils that are the most difficult of drainage. 

On portions of roads stretches are often found wherein the 
natural conditions are such that the gravel and sand are inter- 
mixed with the soils which, together with the surrounding topog- 
raphy, are such that but little artificial treatment is needed to 
stabilize the subgrade. The natural condition found is largely 
sufficient. 

It follows therefore, that road design over any great distance 
must vary in accordance with conditions found enroute, if we are 
to construct our roads with no greater expense than is necessary to 
build the road commensurate with the traffic imposed. 

It has been found that a layer of coarse material, gravel, broken 
stone or slag, placed approximately two and one-half feet below 
the surface of the pavement, very greatly obstructs the upward 
flow of water by capillary force, into so much of the subgrade and 
artificial base of whatever character, and thereby insures a uni- 
form stabilization of the entire structure overlying the layer of 
such coarse material. This measure of treatment may be thought 
to involve expense beyond the benefit secured; but the powerful 
grading and excavating machinery now available for trenching 
the entire width of the structure and in turn throwing back the 
earth, covering the layer of broken stone, is really not expensive 
when the proper implements are used in handling the soil. 

After the installation of the layer of coarse material to the 
width of the wearing surface of the road, it is quite possible to ex- 
tend the layer of coarse material through the berm to the longi- 
tudinal disposal drains at the roadside. 

The money saved in this character of road construction, is 
clearly compensated for in the avoidance of subsequent expense 
that follows in maintenance of roads wherein such provisions are 
ignored. The item of expense in maintenance and repair, which to 
a very large extent can be avoided, is the cost of filling and level- 
ing up to the surface which sinks away because there is not suffi- 
cient support to hold the surface to its original alignment. The 
upper thrust of the expansion of the subgrade often destroys and 
breaks up the wearing surface, and works incessantly in the de- 
struction of the artificial base and wearing surface. 

Then too, the acceleration of the expansive force which follows 
the condition of a subgrade saturated with moisture, subjected to 
the influence of low temperature, finishes the destruction of the 
road, regardless of whether it is subject to the use of traffic or not. 

The rut into which road building has fallen, not only entails 
great expense in upkeep, but it affects all sorts of activities with 
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grim disaster outside the commercial loss. Schools are closed, 
ehurch doors are locked and gates are closed against social and 
neighborly uplift which can not be measured in dollars and cents, 
all due to the careless and thoughtless way of road improvement. 

But the still greater calamity that we are facing by ignoring 
scientific methods which beget durableness of our roads, is the fact 
that if ignorant road design is adhered to as evidenced by the ex- 
perience of costly repair of most roads as now built, we shall be 
utterly unable to finance the repair of the roads when the mileage 
of so called road improvement reaches figures somewhere near the 
present popular demand. Then repair will become impossible and 
hoped for roads will become a disappointment instead of a 
realization. 


OILED EARTH ROADS IN ILLINOIS 


JAMES H. REED 
County Superintendent of Highways, Cambridge, [Il. 


Oiled roads are comparatively new in Illinois and may be con-. 
sidered as still in the experimental or trial stage. Some 12 years 
ago road oil was in use in a number of places on village streets and 
country roads on a small scale. Great improvements resulted and 
the demand for oiled roads has increased until in 1923 not less than 
40,000,000 gallons of oil were used on some 10,000 miles of roads 
and streets. 

The writer does not regard the oiled road as a substitute for the 
hard road but believes our main roads should be paved as rapidly 
as sound economics permit, and hopes to see the proposed 
$100,000,000 State bond issue for hard roads voted as a means to 
that end. However, road oiling has attained such proportions and 
the improvements made thereby have been so great that he believes 
the process merits careful consideration and investigation as a 
means of improving secondary roads, and he proposes to indicate 
the directions he thinks such investigations might well take and to 
outline what is being done in I]linois along these and similar lines 
by road officials and others interested. 

The methods at present in use for constructing and maintaining 
oiled roads should be understood, the results obtained carefully 
noted, and costs accurately ascertained. The fundamental nature 
of the oil and the nature of the compounds, mixtures or emulsions 
formed when oil is applied on the road should be studied, for it 
would seem that such studies should lead to a better understanding 
of the properties, or qualities, to be striven for in the manufacture 
of road oil and of the best methods of using the product. The ef- 
fects of different soils and slight climatic differences are to be 
taken into account. 

The usual methods of preparing the road and applying the oil 
are of common observation. The road is graded as early in the 
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spring as the condition of the ground will permit. It is left open 
to traffic and is frequently dragged or gone over with some form 
of maintainer until the oil is applied, the object beeing to have the 
road settled and as evenly packed and smooth as possible when the 
oil is put on. The cross section of an oiled road is important. A 
erown of 12 inches in a width of 24 feet has been found satis- 
factory on a road with considerable traffic. 


In Illinois road oil is usually heated and applied with pressure 
oilers mounted on motor trucks, though light oils are sometimes 
successfully apphed without heating. The most common form of 
distributing truck, or spreader, is that in which a rotary pump, 
driven by the truck motor, forces the oil onto the road through 
spray nozzles. In this way the oil is applied very uniformly. On 
country roads different quantities of oil are used, 2500 to 4000 gai- 
lons per mile, and one-half to three-quarters gallon per square yard 
being common figures, with a tendency toward the use of more oil. 
~The cost varies with the price of oil and the distance hauled, but in 
1923 was often 614 to 7 cents per gallon including oil, freight and 
spreading. Maintenance is carried on, or attempted, with road 
drags, blade maintainers and similar apparatus. 

The greater part of the road oil used in Illinois is applied on 
the earth roads of the central part of the State, little being used in 
those northern counties where gravel or rock is available for road 
building, and little going south of the black soil belt. Within Cen- 
tral Illinois great improvement in roads has resulted from the use 
of oil although the degree of success attained has not always been 
everywhere the same. 

The oiled roads are at nearly all times better than the unoiled. 
Exeept where the soil is light and except during long periods of 
hot dry weather, the dust is kept down. Summer rains have little 
detrimental effect on an oiled road, and in the fall, when rains are 
frequent and evaporation is slow the difference is often such that 
reports issued by automobile clubs on road conditions frequently 
contain such notes as ‘‘Unoiled roads very muddy, oiled roads 
good. 90 per cent main roads oiled.’’ ‘‘State Aid oiled earth roads 
in good condition despite rains of last few days.’’ ‘‘These three 
miles are oiled and in good shape at all times.’’ 

In the spring oiled road sometimes fail and oiling will not cure 
‘*seep holes’’ which occasionally appear at that time on account of 
water in the subgrade. On the other hand, some counties report 
that oiled roads have carried a very considerable traffic uninter- 
ruptedly and satisfactorily throughout the year. 

As pointing toward the limitations of oiling, it seems that oil 
does not increase the bearing power of the road above that of the 
compacted unoiled soil, nor does it form a mat, or oiled crust, or 
layer of earth mixed with oil, of sufficient strength, as a slab, to 
distribute wheel loads over any considerable area. At present its 
possibilities seem to be those which would follow the formation of a 
surface which will not become dusty and which will shed water. 
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As to what is being done in a study of the process, outside the 
actual oiling of roads undertaken by many townships and counties, 
it may be said that the University of Illinois, the Illinois Division 
of Highways, certain of the counties and many of the large oil pro- 
ducers and refiners are devoting a great deal of time and study to 
the subject, both in the laboratory and in the field. 

Three experimental roads have been oiled, one at Urbana, by 
the University, under the charge of Professor W. M. Wilson, one 
near Rosemond, conducted by the State Division of Highways and 
Christian County jointly and one near Cambridge, conducted by 
the State and Henry County. Mr. F. L. Sperry, assistant Engi- 
neer of Materials of the Division of Highways has been in immedi- 
ate charge of the two last named roads for the State. A number 
of the large oil companies have cooperated earnestly in this work, 
donating oil in some instances and assisting in every way possible 
through their engineers and chemists. 

A brief description of the experimental road in Henry County 
will indicate the scope of the work undertaken. The road chosen 
for the experiment is typical of the most heavily traveled country 
roads of that part of the State and throughout its length the soil 
is quite uniform. It is divided into 15 sections each 1000 feet long 
and each section is oiled with a different kind or quantity of oil. 
On some sections the total quantity was all applied the same day, 
and on others the same total quantity was used but it was applied 
at two or three different times during the season. 

Road oils available here are usually residuums resulting from 
the distillation of crude petroleum. In some instances a heavy resi- 
duum is ‘‘cut back’’ with a lighter oil and sometimes different 
residuums are blended. By different kinds of oil is meant distinct 
types, distinguished by the source, or field, supplying the erude 
from which the road oil is made or by the process of refining, and 
all the various types supplied commercially in Illinois have been — 
used in these experiments. 

The experiments in Henry County have been in progress dur- 
ing the past six months only and it is felt that definite conclusions as 
to the best kinds of oil for the purpose and the best methods of 
construction should not be drawn from these experiments before the 
road has, at least, gone through the drying conditions of spring, 
especially as the comparative condition of the several sections 
changes rapidly and continually. However many interesting, and 
sometimes unsuspected, facts have been observed which appear to 
be factors in the success of an oiled road, and certain things seem 
fairly well established. For instance it seems likely that three- 
fourths of a gallon per square yard is the minimum that ean be 
depended on through the year and much better results have been 
obtained when the entire quantity was not applied all in the spring, 
but part was reserved until late in the summer. 

It is planned to continue the experimental roads in 1924 with 
the work of the University, the Division of Highways and the 
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counties concerned carefully coordinated, and it is the hope of 
those connected with the work that information will be obtained 
which, added to the experience accumulating in oiling, will lead to 
a determination of the proper field for this method of road im- 
provement and to the economical construction within that field, of 
cvood and dependable oiled roads. 


A DIFFICULT CASE IN CHICAGO LOT LINES 
W. D. JONES 


Some Surveyors think they should never tell their clients any 
of their difficulties in reach a conclusion as to corners in a sur- 
vey, or give them any kind of a report, except their final con- 
clusions in the form of a plat of survey. 

They think it would be a weakness on their part to suggest a 
possibility that some other surveyor might disagree with them on 
the location of a corner. 

It seems to me that whenever there is a chance for disagree- 
ment the client is entitled to know that fact, and that a report is 
in order. Such a report I made last August to the Western Shade 
Cloth Co. of Chicago. It was thought the same might be of in- 
terest here. It is as follows: 
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GENTLEMEN : 

Referring to my plat of survey No. 7605 of Lot 3 in Block 37, 
of Canal Trustees Subdivision ete., as was known to you when you 
ordered this survey made by me, good surveyors differ in their 
opinions as to where the lines and corners of this lot are. I should 
not like to say that these differences are caused because either of 
the surveyors in question have made a mistake. By that I mean 
that I think said surveyors have not in any particular survey placed 
the lines and corners of said Lot 3 different than they intended to 
place them at that time. The subdivision by the Canal Trustee’s 
which created said Lot 3 was recorded August 31, 1848. We must, 
therefore, assume that the original stakes, or other monument 
creating the lines and corners of said Lot 3 were set about that 
time. To the best of my knowledge and belief (and I feel very 
sure I know) no one now living claims to have found the said origi- - 
nal monuments which created the corners of said Lot 3 or to have 
any positive knowledge as to where said monuments were placed in 
1848, yet that is the knowledge we are all looking for. 


Not being able to tell positively where said monuments were 
placed in 1848 because they have long ago disappeared the ques- 
tion is, what is the best evidence as to where they were placed, what 
the best theory of a survey to replace them where they were 
originally. 

You will be able to see that upon these points there is room for 
difference of opinion. There is only one who has final say upon ° 
whose opinion is correct and he is the Judge of the Supreme Court. 
Said Court may know less about said corners and lines than any 
of the surveyors know, but he has the advantage of hearing what 
all the surveyors have to say and he is the one to whom the law 
gives the power of final decision. 

I shall herein set out certain points in my theory of the survey 
and shall be glad to explain further to you or your lawyer, any 
points that may not be clear to you. 

The main point of difference in the surveys is as to the location 
of the N. E. Corner of said Lot 3, I differ with both of the other 
~ surveyors on this corner. (See plat.) No. 4 of your abstract shows 
a copy of the original plat of Block 37 Canal Trustees Sub. ete. 
See copy of same on our Plat No. 7605. I hold that according to 
this plat the N. E. Corner of Lot 3 is a common corner with the 
S. E. Corner of said Lot 2 and with the 8S. W. Corner of Lot 1, all in 
said Block 37. I hold that any theory of survey which locates the 
N. E. Corner of said Lot 3 not at a common corner with said corners 
of said Lots 1 and 2 of said Block 37 must of necessity be in error. 
Now, I agree exactly at this point with Mr. Greeley as to the loca- 
tion of the North and South line between said Lot 1 and 2 of said 
Block 37 and if there is any difference with Mr. Lang as to the said 
location of said North and South line between said Lots 1 and 2, it 
is very slight and is mainly caused by our difference as to the Hast 
line of Jefferson Street at the N. W. Corner of said Lot 3. We all 
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agree in theory and very closely in practice (if not absolutely) as 
to the location of this North and South line between said Lots 1 
and 2 at this point. | 


As stated above I hold that the location of the said North and 
South line between said Lots 1 and 2 is one of the principal con- 
trolling factors in the location of the N. E. Corner of said Lot 3, 
Block 87; that is, that the N. E. Corner of Lot 3 is on said line. 
Said corner must also be the angle corner in the Northwesterly line 
of Lumber Street. 

Therefore, the problem was to find a reasonable angle corner 
for the Northwesterly line of Lumber Street, on said North and 
South line between said Lots 1 and 2, which should also be the 
East end of a reasonable North line of said Lot 3, Block 37. I tried 
several theories for doing this which I had to discard as not reason- 
able, in view of what I found upon the ground. The theory that I 
used was this: I calculated the angle at the N. W. Corner of Lot 3, 
South to East, by using the recorded length of the three sides of 
Lot 3, and found said angle to be 90° 7’. After locating the N. W. 
Corner of said Lot 3, I turned this angle of 90° 7’ with the west 
line of Lot 3 (or the East line of Jefferson Street) for the North 
line of Lot 3 and found that the North line of Lot 3, so taken, 
intersected the said North and South line between said Lots 1 and 
2, Block 37 at the Southeasterly line of Lot 1, as occupied. This 
gives us a common corner for the said N. E. Corner of said Lot 3 
with the said corners of the other two lots of Block 37 at the South 
end of the North and South line between said Lot 1 and 2, Block 
37 about which line between lots 1 and 2 there is no difference be- 
tween surveyors as to its location. 

Now, as to the south corner of Lot 3, Block 37 there is plenty 
of room for argument within the limits of difference, as shown on 
our plat No. 7605. It is all a matter of interpretation of the said | 
original plat of subdivision by the Canal Trustees recorded in 
1848, and no one can know what the decision of the court will be 
until it is made. There is no recorded width for Lumber Street. 
(See original plat shown as No. 4 of your abstract). 

No. 4 of your abstract not only does not show any width for 
Lumber Street, but marks it with a W, near the South end of Lot 
3, which means that the width of Lumber Street is wanting. 

Now, the width of Jefferson Street is recorded as 1.00 
chains = 66 feet. The distance between the N. W. Corner of Jef- 
ferson Street and 22nd Street to the N. E. Corner of Lumber 
Street and 22nd Street is recorded as 1.67 chains = 110.22 feet, so 
that it is possible to locate accurately the east line of Lumber Street 
at the original North line of 22nd Street and upon this location 
there is no difference in the surveys. 

Now, there is no recorded distance between the North line of 
22nd Street and the south corner of said Lot 3, but it is possible to 
calculate from the original records at Union Street and on the west 
line of Jefferson Street what the original measurement was on the 
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East line of Jefferson Street between the North line of 22nd Street 
and the south line of 18th Street and by taking from this measure- 
ment the sums of the records given from the south line of 18th 
Street to the south corner of Lot 3 we have what was left to the 
North line of 22nd Street from the said south corner of said Lot 3. 
I understand from Mr. Greeley that by using this method of find- 
ing the distance from the North line of 22nd Street to the South 
corner of Lot 3, and using the other records on the original plat, 
without using any present survey measurements, he caleulated the 
width of Lumber Street to be within a few inches of 66 feet and 
that his figures were shown to the Court in said Case No. 332466, 
and argument was made that therefore said Lumber Street was in- 
tended to be 66 feet wide. Mr. Greeley and Mr. Lang in their sur- 
veys have both used Lumber Street as 66 feet wide. 

A survey by Mr. Greeley showing Lumber Street as 66 feet 
wide has been recorded (See No. 5 page 33 of your abstract). This 
is not, however, a plat of subdivision and does not, therefore, make 
or dedicate Lumber Street as 66 feet wide, but it is a notice to 
other surveyors and to the public that in Mr. Greeley’s opinion 
Lumber Street is 66 feet wide. 


I have located the south corner of Lot 3 at a distance of 59.16 
feet north of the original North line of 22nd Street and on the Hast 
line of Jefferson Street. This distance of 59.16 feet I obtained 
from the original records as explained above. By so doing I find 
the said corner to come 1.10 feet South of Mr. Lang’s monument 
for the same corner. By so doing I find the Westerly line of Lum- 
ber Street at this point to be 0.47 feet Easterly from Mr. Lang’s 
monument. My point for the south corner of Lot 3 is 65.50 feet 
westerly from the Brick Building on the Easterly side of Lumber 
Street. 

Now, I also calculated the width of Lumber Street at the south 
corner of Lot 3 by using said distance of 59.16 feet North of the 
North line of 22nd Street to said South corner of Lot 8, and other 
records on the original plat of subdivision and found, by using the 
angle given for Lumber Street (i.e. N. 25° 05’ E) a width of 
65.18 feet, and by using the record length of the 3 sides of Lots 
3 a width of 65.42 feet for said Lumber Street. 

Now, I agree with Mr. Greeley that this shows the probable in- 
tention of the original surveyor to make Lumber Street 1 
chain = 66 feet wide, but I hold that said original surveyor. did 
not do so at the South Corner of Lot 3, Block 37. 

In order to make Lumber Street fully 66 feet wide at the south 
corner of Lot 3 it is necessary to move the said south corner of 
Lot 3 north of where we have determined by the records, as ex- 
plained above, that it should be. | 

In order to make Lumber Street fully 66 feet wide at the south 
corner of Lot 3 we must change the distance, obtained from the 
records, by which we calculated the width of Lumber Street. I 
hold that this should not be done. 
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Assuming that the original surveyor staked the blocks and lots 
in this subdivision, the records show that he set a stake 59.16 feet 
North of the North line of 22nd Street, as explained above, for the 
south corner of Lot 8 Block 37. He must have also set stakes for 
the lots on the Easterly line of Lumber Street in Block 35. He 
probably then measured the width of Lumber Street at the South 
corner of Lot 3, Block 37 and found it to be about, but not exactly, 
1 chain or 66 feet, and because he found that it was not exactly 1 
chain is very likely the reason he did not record any width for 


~ Lumber Street. 


At the Northwest corner of said Lot 3 there is little difference 
in the surveys (see plat) except as to the line of Jefferson Street. 

I agree with Mr. Lang on the line of Jefferson Street at 22nd 
Street, but come 214 inches west of him at 20th Place. I do not 
think we should differ here. 

The North line of 20th Place (or Ward Ct) as occupied, is not 
parallel to the North line of Lot 3 (see plat) although 20th Place 
is recorded as 22.52 feet wide at both ends. This fact should be 
ealled to the attention of your lawyer that he may advise you of 
any legal point as to your rights in 20th Place. 


SURVEYING INSTRUCTIONS AT THE UNIVERSITY 
OF ILLINOIS 


C. K. MATHEWS 
Instructor in Civil Engineering, University of Illinois 


Surveying is taught to Civil Engineering students at the Uni- 
versity of Illinois during the first and second semesters of the 
Sophomore year and the first semester of the Junior year. The 
men come to the courses at the average age of twenty, without 
having studied any subjects of applied science. The prerequisites 
for C. E. 27, (the first semester course) are courses in the elements 
of drafting and plane trigonometry. The men have also had 
courses in college algebra, Freshman English, analytic geometry 
and descriptive geometry. At the same time that they study C. E. 
27 they are studying calculus and physics. CO. HE. 27 has, for a 
foundation, these pure sciences, upon which to build the beginning 
of the student’s work in Civil Engineering, which is made up of 
applied sciences. 

The objects in teaching the courses C. E. 27 and 28 (the second 
semester course) are three; first to develop in the student the 
ability to start with a few facts, and, by logical reasoning, to de- 
duce the desired result ; second, to impress on him the fundamentals 
of the care, use, and adjustment of the transit, level and tape; and 
third, to be able to utilize his field notes in making computations 
and plans. 
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C. E. 27 and 28 are both three hour courses, which means that 
there are about 112 periods, which are each supposed to take 3 
hours of the students time, making a maximum of 336 hours, which, 
if spent as in practice, in 8 hour days would total seven weeks. 
Most of you have had experience in trying to make an intelligent 
helper out of a high school graduate and can realize what only 
seven weeks training would make of such a man in practice. Our 
working conditions here are, in several respects, not as well suited 
to instruction in surveying as they would be in practice, because, 
at the same time that a student’s mind is working on surveying, he 
is being given a rather difficult course in physies and ealeulus, and 
what is perhaps more important, surveying is not well adapted to 
a two hour period, which is the length of a field exercise. Deduct- 
ing 30 minutes for checking out instruments, going to the field and 
returning, leaves an hour and a half for the fieldwork, which must 
be dropped there, to be continued, generally with a loss of time, on 
returning to the problem two days later. A field surveying sum- 
mer-camp, such as exists at most large engineering schools, would 
correct these faults, in addition to giving the men a much better 
training in manipulation of instruments, with increased value to 
their employer on graduating. 

C. E. 27 is divided into two periods, from the middle of Septem- 
ber to Thanksgiving and from then to the end of the semester, so 
arranged, for the most part, because of weather conditions. No 
field work is attempted after Thanksgiving in C. E. 27. From 
Thanksgiving to the end of the semester the time is spent in plot- 
ting field notes, making computations, and a study of public land 
surveying. The text-books used in both C. E. 27 and 28 are 
‘‘Elementary Surveying’’ by Breed & Hosmer, Vol. 1, and a field 
hand-book of surveying. | 

The field work in C. E. 27 consists, as far as possible, with the 
time and place limitations, of the surveys necessary for locating, 
computing the area, and plotting, an irregular shaped tract of land 
of about three acres area, with its topography, and furnishing it 
with water and sewer service and cross-sectioning and setting slope 
stakes for a road. This is done in twelve periods of two hours each. 
This work consists of two chaining problems, the measurement of 
horizontal angles about a point directly and by azimuths with 
check bearings, stadia measurements and vertical angles to topo- 
eraphical points, an azimuth transit tape traverse, a deflection angle 
transit tape traverse, prolongation of a line by double-sighting, a 
simple triangulation problem in determining the height of an in- — 
accessible object, bench mark leveling, profile leveling and setting 
slope stakes. 

The office work in C. E. 27 consists of computing the area of the 
tract of land by D.M. D.’s, plotting it by coordinates and topo- 
eraphie points by protractor and seale, plotting deflection angles by 
tangents; computation of excavation for the sewer ditch, and of 
the ‘road excavation by average end areas. 
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Throughout all of the field-work, emphasis is put on the im- 
portance of consistency and the use of only significant figures. 
Furthermore, the engineering characteristic of getting the desired 
result with the least expenditure of time and money is developed by 
a study of the various possible degrees of precision in transit, level, 
or taping and the methods necessary to obtain them. For instance, 
in studying the adjustment of the transit or level, the student is 
required to know the answer to the following questions: (1) What 
is the adjustment? (2) What is the test? (8) What type of work 
is affected by the lack of the adjustment? (4) How may the effect 
of non-adjustment be eliminated in field methods? (5) How is 
the adjustment of the instrument made? Also, in measuring a 
horizontal angle with a transit, knowing the allowable error, the 
‘student is supposed to be able to figure roughly the allowable error 
from each source of error. Or, in good ordinary leveling, knowing 
that experience has shown that he has an allowable error of about 
+ .05 feet per mile, to figure the allowable error for reading the 
rod, fraction of a division in centering the bubble, number of 
inches from vertical plumbing the rod, and discrepancy in feet in 
balancing B. 8. and F. 8. distances for each shot of a given length. 
It has been our experience that most recent graduates, through lack 
of practical experience, and no definite figures in their minds re- 
garding precision, try to make all measurements as accurate as 
possible which may be too accurate or not accurate enough for the 
desired results, which is poor engineering. There is too great a 
tendency for an engineering student to graduate with the expres- 
sions, ‘‘a trifle,’’ ‘‘carefully,’’ ‘‘exactly,’’ ‘‘roughly,’’ ‘‘slightly,’’ 
‘fa little bit,’’ etc., their only means of expressing precision, and 
with no definite values in their thought. Of course most of this 
knowledge will become mechanically correct as a man gains experi- 
ence in his work. As surveying is a study of measurements, it is 
considered necessary in our courses to discourage this attitude of 
the student. 


C. E. 28, (topographical surveying) is the second semester 
course. The work here consists of planning and doing the field 
work necessary to plot large scale topographic maps and in plotting 
and making computations from them. Weather conditions, and the 
lack of a summer surveying camp also influence the arrangement 
of this work. It is impracticable to go to the field until the latter 
part of the semester. 

After a short study of the nature of contours, a problem in the 
computation of earthwork from contours and the precision involved 
in this method is given. Then for several periods transit-stadia and 
plane-table methods of taking topography are discussed. 

The engineering problem to be solved in a topographic survey 
is the planning of the methods to be used in the execution of the 
work. This demands a knowledge of all that has been taught in 
C. E. 27, in addition to the detailed knowledge of the characteristics 
of a topographic map. ‘In connection with this planning of topo- 
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graphic surveys, we spend three or four periods enlarging on the 
students knowledge of errors in surveying, using as a text, Profes- 
sor Rayner’s paper on, ‘‘The Theory of Errors in Surveying,’’ pre- 
sented before this Society at its annual meeting in 1922. We take 
up in this connection the more systematic, mathematical, analysis 
of the propogation of errors, or the effect upon the result due to the 
combined effect of errors in each measurement, which is readily seen 
to be of much importance in planning the field methods for the hori- 
zontal control for a topographical map of a given seale and contour 
interval or in other more precise types of work. Of course this de- 
tailed analysis is unnecessary, for ordinary problems of the sur- 
veyor who has had so much experience that he knows, without 
figuring; and yet, doubtless, if a great many men who have made 
topographic maps and thought them good, would figure a little 
along this line, the results would show that the accuracy shown by 
the completed map had not been attained in the field work. 


The first problem in making a topographic map in C. E. 28 is 
the sand-box study, which has been described in detail by Professor 
Rayner in Eng. News-Record of Nov. 17, 1921. Briefly, the 
principles are these; a model landscape is formed of clayey sand in 
a box about 8 ft.x 10 ft. x1 ft., (representing an area of about 300 
acres, relief 100 ft.) with vertical scale exaggerated. The land- 
scape contains a river, a railroad, wagon roads, houses, buildings, 
and trees. The methods necessary in the planning and execution 
of a topographic survey for a map of one inch to 100 feet, and a 
ten foot contour interval, are discussed and data fitting the land- 
scape are given the students for plotting the map. This type of 
problem serves two purposes, it makes a comparatively practical 
study which could not be obtained in the field during the early 
spring because of weather conditions, and it gives to the student a 
more comprehensive idea of the job as a whole than can be given 
in the field where his field of view is confined to the area around 
only one traverse station at a time. 

In connection with this map, a study is made of topographic 
symbols, and an attempt is made to teach some of the principles of 
cartography, but, because of the limited time, it is impossible to 
develope good topographic draftsmen. 

The rest of the semester is spent in the field and office, making 
surveys and plotting the data for a topographic map of the Urbana 
Fair Grounds to a scale of 1 inch to 100 feet and a two foot contour 
interval. This is done by an azimuth, tape traverse for horizontal 
control, differential levels for vertical control, and details by stadia- 
azimuth. The total time spent in the field during the second semes- 
ter amounts to about twenty hours. 

C. E. 51, (railroad surveying), is given the first semester of the 
Junior year. It is a three hour course, three one-hour periods 
being spent in recitation and two three-hour periods spent in the 
field or office, each week. 

The field work is governed by weather conditions, which means 
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finishing by Thanksgiving day. During this time, a reconnaissance 
is made and preliminary lines are run and topography taken. After 
plotting and making a paper location, field location is made, cross- 
sections taken and finally the earthwork is computed and an esti- 
mate of cost is made. 

The drafting room work consists of track lay-out problems to 
calculate, and track lay-out and change of location problems to plot 
to scale. These plotting problems are given as a desirable and 
necessary substitute for the field work. The text book used is by 
Pickels and Wiley. 

C. E.:30 is a course given in the senior year which is optional 
to Civil Engineering students. Except for a brief study, sand- 
wiched in between other periods at the end of the work in C. E. 28, 
this is the only chance a student has for taking a course in 
astronomical observations. This course is made up of the studies 
necessary in small scale mapping, such as triangulation, base line 
measurement, plane table theory, astronomical observations used in 
surveying, and calculations in geodetic work. 

The results expected from teaching these courses are as follows: 
the student will be slow and poorly skilled in manipulating sur- 
veying instruments, but should acquire skill rapidly in practice; 
he will make mistakes, but not too many; he will have an intelligent 
conception of the accuracy necessary in any particular. problem; 
he will know, or be able to calculate the field methods necessary for 
economic solution of the problem; he will know, and his employer 
should expect him to know, when the work is completed, that the 
results are accurate within the allowable error. In order to de- 
velope this latter characteristic, it 1s our policy to discuss every 
field problem before going into the field on the following points: 
(1) what checks are there? (2) what is the allowable error in each? 
After this preliminary discussion, it is considered poor for a 
student to bring a completed field problem to the instructor, and 
ask, as has been the habit of most students, the questions, ‘‘Is this 
correct ?’’ or ‘‘Is this close enough ?”’ 

You are the best judges of whether these results. are desirable 
and whether they have been accomplished. You are the employers 
of these students, and surveying in some form is one of their first 
jobs. If a student can be made more proficient in this work, he 
will be on graduation more valuable to you and to himself. We 
believe that the student will become much more proficient when the 
University of Illinois gets a summer camp course in surveying. 


ORGANIZING FOR CITY PLANNING 
JACOB L. CRANE, JR. 
City Planning Engineer, Chicago 


When interest in city planning became general in this state, 
about 1920, it was found that additional laws were necessary to 
make city planning possible. Accordingly, in 1921, two new laws 
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were passed,—one authorizing zoning and one authorizing general 
city planning. They were both necessary. Zoning is fundamental, 
and has to do with outlining the different areas in the city suitable 
for various types or uses. The City Planning Law made it possible 
for City Plan Commissions to prepare city plans, and for the city 
to adopt those plans, and for those plans to control the location of 
the main highways, parks, and playgrounds, civie centers, grade 
separation, and so on, within the city and also outside the city for 
a mile and a half beyond the city limits. 


Now we are operating under those two laws. The City Plan- 
ning Law authorizes City Planning Commissions of any number 
to be appointed by the mayor, with the approval of the City Coun- 
. cil, but requires that the mayor himself and the president of the 
Board of Local Improvements act as ex-officio members of this 
Commission. Some towns have gone into the work without examin- 
ing the laws, and have neglected this point, and so the Commis- 
sions may be illegal. The Zoning Commission is also appointed by 
the mayor, with the approval of the city council, and may be of 
any number. The City Planning Law provides that the two can 
be combined in one Commission if it is desired. A good many 
towns have undertaken zoning alone. This is usually, I believe, a 
mistake. Zoning and city planning should be carried out at the 
same time, in which case it is desirable to have both branches of the 
work undertaken by a joint Commission. 

The Commission should be small in number. In the ordinary 
town five, or at most seven, is plenty. It is a mistake to have too 
many. One town had seventeen members on its Commission, and 
was rarely able, consequently, to get a quorum together for any 
official business. Such a situation necessitates an executive com- 
mittee with power to act. The state laws do not provide for com- 
pensation for the members of the Commission, and it is customary 
to specify in the ordinance establishing the Commission that they 
serve without compensation. In other words, it is a job for love 
only. But the citizens engaging in city planning activities usually 
find that it is about as interesting as anything they can do. It is 
seldom that a city planning program doesn’t arouse enthusiasm 
and give great satisfaction to those carrying it out. It is important 
to get good men on these Commissions, since they have on their 
hands to a fair degree the whole future of the community, and 
unless they are men of considerable calibre the work is likely to 
suffer. 

The first essential thing is the Civic Survey to determine what 
the existing conditions are and the controlling tendencies, direc- 
tions of population growth, possibilities for development of utitli- 
ties and transportation,—things which, if this work is to be done 
soundly, must all be considered. That survey and the preparation 
of the plans require engineering services, and this means that dur- 
ing the first year or two of a Commission’s work, a fund is neces- 
, sary to finance the engineering work. I have drawn up a statement 
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of the approximate cost in towns of various sizes. Some towns are 
afraid to start the work for fear it will cost too much, whereas 
usually too little is spent on a project so important. 

For a town undertaking zoning alone without the general city 
planning, an arrangement which is occasionally advisable, the fol- 
lowing figures will give an idea of the cost of carrying out the 
zoning program. ‘That program includes the survey, platting, 
preparation of the plans, preparation of the ordinance, and carry- 
‘ing it through the various hearings. For a town of 1000 people, 
five hundred dollars; for a town of 10,000 people, about one 
thousand dollars. The town of 10,000 people is today the typical 
town that undertakes this work, and the cost runs about ten cents 
per capita. For a town of 25,000, two thousand dollars would be 
required, and for a town of 50,000, three thousand dollars. As is 
apparent, the proportionate cost decreases as the size of the town 
increases. 


A complete civic survey and complete city plan can cost from 
five hundred to twenty thousand dollars. A report can be made 
for five hundred dollars, but it will not be much good. To make 
a sound city plan which can be depended upon for the future, the 
cost will be about as follows: for a town of 1000 people, about two 
thousand dollars; ten thousand people, five thousand dollars; 
25,000 people, eight thousand dollars; 50,000 people, twelve 
thousand dollars. 

When the city plan has been completed and adopted, there is 
still work for the City Planning Commission to do in carrying out 
the projects. If the reports are simply submitted and filed, noth- 
ing important will be done with them. Then the money is wasted 
and the results hoped for will not be secured. The only group that 
is in a position to take the responsibility for adapting the city plan 
to changing conditions and for giving it the necessary promotion 
to secure support is the City Plan Commission. And it will re- 
quire some funds year after year for this promotional work. Only 
a small fund is ordinarily needed,—something lke five hundred 
dollars a year in the smaller town, up to four or five thousand dol- 
lars or perhaps more in the city of 50,000 people. All of these 
figures are small when calculated on the per capita basis. In fact, 
the cost of this work appears insignificant when one considers its 
importance to the whole future of the community. I want to em- 
phasize the fact that it is a mistake to undertake a city planning 
program and then under-finance it. 

It is usually best for the cost of city planning and zoning work 
to be paid out of the city treasury,—in most cases out of the gen- 
eral fund. Of course most towns are hard up these days, and in 
communities where there isn’t enough money available in the city 
treasury, a fund has been raised by popular subscription. Some- 
times Chambers of Commerce or groups of citizens finance the 
work. Whenever it is considered urgent to get the work started, 
it is all right to pay for it in this way. But usually it is better to 
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have it financed with city funds, for then it is purely a city pro- 
ject as it should be. 

After the completion of the civic survey and the preparation of 
the city plan, one of the most important items of the program re- 
mains to be accomplished. This is the effective presentation of the 
plan to the people of the city. It is futile to make fine pictures of 
the future city,—pictures generally involving projects difficult for 
the general population to imagine,—and to go no further than 
making the pictures. It takes a good deal of what might be called 
education, mostly presentation and explanation, to get them firmly 
placed in the people’s minds. That is as much as half the battle. 

City planning and zoning are increasing in popularity. As 
you know, most of the towns around Chicago already have plans 
completed, and a number of the larger towns down-state are work- 
ing on them. At this time Illinois is third among the states in 
the number of town and cities which have undertaken this valuable 
work. 


“THE MAPPING PROGRAM OF THE STATE GEOLOGICAL 
SURVEY” 


M. M. LEIGHTON 
Chief Illinois Geological Survey 


There was a time when the topographic map was used chiefly 
by the geologist in his study of mineral deposits and in the map- 
ping of geologic formations. The uses of topographic maps, how- 
ever, have so increased that our mapping program must now take 
into. consideration many other needs than the geologic needs. It 
has also become advisable to hasten our topographic mapping pro- 
gram and this has ealled for a corresponding increase in funds. 

The last session of our State Legislature appropriated $50,000 
per year for the present biennium. This sum is matched dollar for 
dollar by the United States Geological Survey which makes avail- 
able for our mapping in Illinois a total of $100,000 per year for 
the present biennium. This Society has taken such an interest in 
the matter of topographic mapping in this State and has played 
such a valuable part in securing the necessary funds for our pro- 
gram that it is a satisfaction to report to you the accomplishments 
of the Survey up to the present time. 

PRESENT STATUS OF MAPPING 

The total amount of territory which has been sketched to date 
includes 20,750 square miles, or 37 per cent of the whole State. 
This is exclusive of a few quadrangles which were mapped many 
years ago according to standards which are now unsatisfactory. 

The area which was sketched in 1923 is somewhat in excess of 
2500 square miles, or 4.5 per cent of the State. This accomplish- 
ment measures well with that accomplished in 1921 and 1922 com- 
bined, when a total of 3350 square miles was mapped. This in- 
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erease in the average rate of mapping is of course due to the funds 
having been increased from $70,000 per year to $100,000 per year, 
and it is noteworthy that the increase in results is commensurate 
with the increase in funds. 

In addition to the area noted above as having been sketched, a 
large amount of primary traversing and primary leveling was 
done. It appears that we have reached a point now where, in the 
main, primary traverse may be carried on over large territorial 
blocks rather than for single quadrangles. This procedure lowers 
the cost of the work and facilitates the selection of quadrangles to 
be sketched in case of some emergency. 


REQUESTS FOR 1924 


Preparatory to formulating a program for 1924 the Geological 
Survey is in receipt of requests for mapping from various sources. 
These sources include the Highway Division and the Waterways 
Division of the Department of Public Works and Buildings, the 
Sanitary Division of the Department of Public Health, the Water 
Survey Division and the Natural History Survey Division of the 
Department of Registration and Education, the departments of 
Agronomy and Horticulture of the University of Illinois, the 
Western Society of Engineers, and the Highway Engineer and the 
Chief Forester of Cook County. 

The requests from the Highway Division are for maps of cer- 
tain rough strips of country which are likely to be involved in the 
State’s road building program in the near future. In the past our 
topographic maps have saved in many cases preliminary surveys 
and have facilitated the location of roads with respect to the 
shortest distance between two points and with respect to the lowest 
grade and a minimum of cut and fill. The Waterways Division re- 
quires topographic maps for an accurate study of the run-off of 
watersheds and drainage lines. The Water Survey Division and 
the Sanitary Division are both interested in topographic maps 
which readily show the area involved in any reservoir project. The 
request from the Natural History Survey Division is unique in 
that the study of the insect pests of the apple orchards of Pike and 
Calhoun counties, which this division is carrying on, has demon- 
strated that certain physiographic environments govern the habi- 
tats of certain insects and a topographic map of this rough country 
will serve as a valuable guide. Decided advances may be made by 
the departments of Agronomy and Horticulture of the University 
if topographic maps of. the areas involved are in hand. 

With a knowledge of these needs the Geological Survey will 
endeavor to outline a mapping program to meet them so far as the 
available funds will permit. 


RELATIONS OF THE MAPPING IN ILLINOIS TO FEDERAL 
APPROPRIATIONS 
As has already been mentioned, one-half the amount of money 
which was spent in our State the past year was allotted by the 
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United States Geological Survey in codperative work with our 
State Geological Survey. The appropriation of the State Geologi- 
eal Survey is for the biennium, but the appropriations made by 
Congress are for one year only. There is before Congress at the 
present time the Appropriation Bill of the Department of the In- 
terior which includes the budget items of the United States 
Geological Survey for topographic mapping, and which requests a 
reappropriation of the same amount as was granted last year by 
the Temple Bill. Any cut which would be made in the request of 
the United States Geological Survey, therefore, would handicap 
them in meeting the needs of the various states including our own. 
Inasmuch as the recent increase in appropriations has stimulated 
a mapping program commensurate with our needs you will observe 
that it would be an extremely serious matter to have such a pro- 
eram curtailed. Your cognizance of this situation in your present 
session, with recommendations to our Congressmen would unques- 
tionably be of great value. 
REMARKS 


Mr. Randolph :—I should like to have Mr. Leighton explain the 
program for the topographic mapping around Chicago and the 
cooperation with the United States Geological Survey. 

Mr. Leighton:—I am very much obliged to Mr. Randolph for 
reminding me of this matter which I intended to bring before the 
Society. We have, as a part of our program for the coming year, 
the revision of the old maps of Chicago and vicinity which were 
made so long ago that their standards of mapping will not meet 
the present engineering needs. The contouring is quite too 
gveneralized and the culture is very much out of date. The maps 
fail to show the lines of growth of Chicago as they actually exist 
today. You may be interested to know that the Board of Direction 
of the Western Society of Engineers unanimously approved the 
consideration of the remapping of this territory by the Illinois 
Geological Survey in codperation with the United States Geologi- 
cal Survey and has urged that a revised map be made. An agree- 
ment has now been reached for this resurvey and at the present 
time preliminary data are being obtained from the offices of the 
City Engineer of Chicago and of the Chief Engineer of the Sani- 
tary District, and from other sources. We hope that with this ac- 
- cumulation of preliminary data a vigorous field program may be 
executed the coming summer and the work be expedited. 

The map which we have in mind is to be on a larger scale than 
the last. The State will publish a map which will be on a scale of 
approximately 214 inches to the mile instead of one inch to the 
mile, and the contour interval will be five feet instead of ten. In 
all respects the map will measure up to modern standards. 

Mr. Randolph :—Did you consider in this work securing photo- 
eraphs made by the Air Service, or have you anticipated that? 

Mr. Leighton :—I may say that we have received an expression 
of willingness on the part of the Air Service cf the United States 
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Army to cooperate with us in this mapping by furnishing the 
United States Geological Survey aerial photographs of the area. 
Inasmuch as these will show the culture, drainage, and forested 
areas the work will not only be expedited but will be done at less 
cost. 


SHOOTING OF WELLS 


By C. W. VARNER 
Well Contractor, Dubuque, Iowa 


In the shooting of wells to increase the amount of water they 
will produce, the first consideration is the rock formation. The 
usual rock formations in Illinois and neighboring states are Tren- 
ton, Galena and Magnesia limes, shales, St. Peter and Potsdam 
sandstones. On account of the solid formation of limestones, any 
water coming from them must come from the seams or crevices 
in them. | 

Sandstone is very different in this respect. It is composed of a 
conglomeration of fine or coarse sand particles welded together by 
lime and silica particles and chemical action. Its water producing 
qualities depend principally on the coarseness of these sand par- 
ticles. Where these sand particles are very fine and have a deposit 
of clay running through them, they do not produce very much 
water. 

The wells that it is most advisable to shoot are those of the St. 
Peter or Potsdam sandstone. In the shooting of sandstone for- 
mation the rock breaks into fine particles and in the ease of a flow- 
ing well the particles of broken rock usually flow out with the 
water. If not, they can be bailed out with an ordinary bailer or 
sand pump. Limestone, on the contrary, breaks into such coarse 
material that there is danger of closing up:the well entirely. Of 
course, this material could be broken up with a set of drill tools, 
but the hole would be in a shattered condition and liable to close 
up again. The benefits to be obtained in shooting a limestone well 
are not apt to be very great. 

According to my experience, the corrosion is the main trouble 
that makes it necessary to shoot the wells to increase the yield. In 
my estimation, this corrosion is caused by chemical action from the 
chemicals that are in the water itself, such as sulphate of lime, bi- 
carbonate of iron and magnesia as well as some chloride of lime. 
Qn account of the nature of the sandstone it is very possible for 
these chemicals to form a coating similar to rust on the walls of the 
well, closing off the pores from the sandstone itself and conse- 
quently stopping the flow of water. Where the sandstone contains 
considerable clay it can be helped by shooting, that is, its water pro- 
ducing qualities can be increased, as it breaks the sandstone back 
some distance and creates more surface for the water to come 
through in much the same way as in oil sands of oil wells. 
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I think that in the shooting of wells each well should be con- 
sidered in a part by itself, as there are many things to take into 
consideration——the depth of the sandstone, the fineness of the sand- 
stone, the thickness of the strata, and the amount of water or the 
amount of head of water over the strata to be shot. Fine, hard 
sandstone may be shot much harder than softer sandstone. If soft 
sandstone is shot too hard some trouble may be encountered with 
the pumps cutting out from the continual flow of this sand; some- 
times for considerable time after the shot has been put in. 

In eases where the well to be shot has a head of water over the 
sand stratum of ten to fifteen hundred feet or more, usually they 
may be shot with a larger charge than the wells where the amount 
of water over the stratum is not so great, say, eight hundred feet or 
less. In the lesser depths dynamite may be used successfully. In 
the greater depths the explosive must be a good quality, and usually 
special cartridges must be used in order to have any success. I 
think this one thing has caused more discouragement in the shoot- 
ing of wells than any other one thing, as the charges do not do 
good work under great depths of water unless great care has been 
taken in making up the cartridges, and the quality of explosives 
used, as a great quantity of explosives may not do any good if it is 
not used under good conditions. 

Often in my experience in the shooting of wells in the last 
fifteen years, I have learned many things that I found to be useful 
in this business. In several instances in the last seven years I have 
shot what formerly were flowing wells that had not flowed from ten 
to fifteen years. There were three wells for the City of Dubuque 
that I shot, one drilled in 1888, one in 1898, and one in 1900. The 
one drilled in 1888, and also the one drilled in 1898, had not flowed 
for several years. By shooting them the heads of these wells were 
brought back to twenty-eight and thirty feet above the surface, 
producing a flow of from 250 to 275 gallons per minute. One well 
shot for the Dubuque Packing Company in 1918 had not flowed for 
ten years or more. This was brought back to a normal flow of ap- 
proximately 200 gallons per minute. In an artesian well for the 
Tri-State Milk Producing Company at Galena, Illinois, the flow 
was brought from practically nothing to approximately 250 gal- 
lons per minute. Part of this was due, of course, to a hole in the 
pipe, but the main increase in the amount of water was from the 
shooting of the sandstone. I have found that it is much better to 
shoot the sandstone in several places, from forty to fifty feet apart, 
depending on conditions as already mentioned, such as the fineness 
and hardness and also the amount of clay in the sandstone. 


THE ESTABLISHMENT OF ENGINEERING STANDARDS 
FOR MUNICIPAL FIRE-FIGHTING FACILITIES 


CLARENCE GOLDSMITH, 
Asst. Chief Engineer, The National Board of Fire Underwriters 


The general subject of standardization has been receiving the 
attention which it merits in recent years, having attained a con- 
siderable impetus during the World War. The establishment of 
the major portion of standards devolves directly or indirectly on 
the engineer as he by training and experience possesses the 
knowledge to develop them, and he naturally approaches the in- 
numerable problems involved with enthusiasm, as none other can 
appreciate the value of standardization from the standpoint of 
economy and efficiency as fully as he. 

It has only been during the past score of years that the problems 
involved in connection with municipal fire-fighting facilities have 
received any considerable attention from engineers. A Committee 
on Fire Prevention had been maintained by The National Board of 
Fire Underwriters since 1892, but its activities were small in scope. 
The functions of this committee were delegated to the ‘‘Committee 
of Twenty’’ under the direction of which an engineering corps was 
organized, and investigations of the fire-fighting facilities of a num- 
ber of the larger cities in the country were made. 

In 1912 nearly 200 cities had been investigated and reports had 
been prepared. The considerable data then collected appeared to 
be sufficient to warrant starting the formulation of standards, and 
the work was continued for the ensuing four years, use being made 
of supplementary data gathered from about 100 additional cities 
inspected during this period, as well as data collected by rating 
bureaus in smaller cities and towns. The ‘‘Standard Schedule for 
Grading Cities and Towns of the United States with Reference to. 
their Fire Defenses and Physical Conditions’’ was published in 
1916. This schedule is based on and contains the standards deter- 
mined upon. There are 129 distinct items considered, and each 
item involves one or more standard requirements. Up to the year 
1923 the schedule had been applied to 4,534 cities, those having 
populations in excess of 20,000 being graded by engineers of the 
National Board, and the smaller cities and towns by engineers of 
the several rating bureaus. It was found desirable to make a few 
minor modifications in the standards originally established, partly 
due to the advance in the art of fire protection, and partly due to 
additional information obtained by the general application of the 
schedule, and therefore a new edition was issued in 1928. 

Some of the more important standards for fire protection will 
now be discussed. In order that a water system may be adequate, 
it must be able to deliver the full required fire flow, in addition to 
the maximum 24-hour domestic consumption rate, into any area 
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being considered. The fire flow required in the principal mercan- 
tile district of any city is determined by the formula 
G == 1,020 47P: (b= 201 4/ B35 

where G= gallons per minute and P = population in thousands. 
This quantity provides for probable loss from broken connections 
incident to a large fire. The formula was prepared after a very 
careful study by the engineers of the National Board. It was first 
presented before the American Water Works Association by Met- 
ealf, Kuichling and Hawley, who carefully reviewed the figures 
and compared them with other authorities. The quantity required 
by the formula is that considered necessary for a very severe block 
fire or two simultaneous fires of considerable magnitude. It is not 
considered that this capacity will be sufficient to furnish all the 
water used and wasted during a conflagration involving a large 
part of the business district., It is true that the fire flow required 
is dependent upon the structural conditions, but on account of the 
similitude of structural conditions in practically all American 
cities, it has been found that more satisfactory results are obtained 
by basing the fire flow on the population. 

Attention is called to the fact that maximum daily consump- 
tion is used in determining the adequacy of a system and not the 
maximum hourly rate. 

In order that a water system may be normally adequate in 
capacity, in accordance with the standard, the source of supply, 1n- 
take, suction lines, low-lft pumps, compressors, high-lift pumps, 
boilers, stacks, filters, and supply mains must each, in such com- 
bination as they may occur, be of sufficient capacity to maintain the 
required rate over a 10-hour period. 

The standard of reliability for number and capacity of pumps 
is that with the two largest pumps out of service, the remaining 
pump capacity shall be such as to maintain maximum daily con- 
sumption and fire flow at required pressure. The adequacy of 
pump capacity may be dependent upon high-lift and low-lift 
pumps, compressors, electric generators, or other separate and dis- 
tinct units; each group performing a given function must be con- 
sidered separately. . 

In order that the reliability of supply mains as affecting ade- 
quacy may be standard, a single break in the suction or gravity 
lines to pumping stations, flow lines from reservoirs, force mains, 
and main arteries must not reduce the available supply below the 
rate required to furnish maximum domestic consumption and fire 
flow at the required pressure. 

The standard for valve spacing requires that supply mains be 
cross-connected and gated about once a mile, the larger arterial 
mains of the distribution system be gated so that not more than 
one-fourth mile will be affected by a break, and the other mains in 
the distribution system be equipped with a sufficient number of 
gate valves so located that no single case of accident, breakage or 
repair to the pipe system will necessitate the shutting from service 
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a length of pipe greater than 500 feet in high value districts, or 
greater than 800 feet in other sections. 

The number of hydrants required is dependent on the fire flow 
required, and the standard established is that they shall be so 
spaced that two-thirds of the fire flow can be concentrated on any 
block or group of buildings through hose lines, none exceeding 600 
feet in length for pumper supply and 500 feet in length for direct 
hate hose streams. This requires the following hydrant distri- 

ution: 


ENGINE STREAMS 


Fire Flow Requir 
Galibie ner Mintite Pine Senate mecaite ine 
3,000 100,000 
5,000 85,000 
7,000 70,000 
10,000 48,000 
12,000 40,000 
DIRECT HYDRANT STREAMS 
1,000 100,000 
2,500 78,000 
5,000 and over 40,000 


Hydrants to comply with the general standard established for 
municipal service shall be able to deliver 600 gallons per minute, 
with a loss of not more than 214 pounds in the hydrant and a total 
loss of not more than 5 pounds between the street main and out- 
let; they shall have not less than two 21-inch outlets and also a 
large suction connection where engine service is necessary. They 
shall be of such design that when the barrel is broken off the hy- 
drant will remain closed. Street connections shall be not less than 
6 inches in diameter and shall be gated. Hose threads on outlets 
should conform to the National Standard. 

The foregoing are five of the thirty-one standards established 
for water systems. A few of the more important fire department 
standards will now be considered. 

The number of automobile engines and hose companies required 
in any city is determined by the formula 0.85 + 0.12 P, where P 
is the population in thousands, in cities having less than 50,000 
population, and formula 3.4-+ 0.07 P in cities having populations 
of 50,000 to 200,000. This provides a sufficient number of com- 
panies so that one is within three quarters of a mile of every point 
in mercantile and manufacturing districts and within a mile and 
a half of any point in closely built residential areas. In some cities 
an excess of the above will be required, depending on the structural 
conditions found. Also the topography and general layout of some 
cities may require additional companies, for proper distribution. 

The number of automobile ladder companies required is deter- 
mined by the formula 1 + 0.03 P in cities having populations from 
20,000 to 200,000, and in larger cities, the number will be deter- 
mined by the required distribution which should be such as to pro- 
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vide a company within one mile of every point in mercantile and 
manufacturing districts, within two miles of every point in closely 
built residential districts, and within three miles in scattered resi- 
dential sections. An aerial ladder must be provided in a district 
where five buildings are four stories or higher, and one ladder truck 
in five shall be aerial. 

Standards are also established for the number of reserve pieces 
of apparatus which should be provided to keep the existing fire 
companies in service. One reserve pumper should be provided for 
each eight engine companies or major fraction thereof required ; 
one reserve hose wagon for each twelve hose companies or fraction 
thereof required, and one ladder truck for five or fraction thereof 
required. 

The standard for the strength of companies is as follows: 


Least Number of Men on Duty 
COMPANIES Daytime Nighttime 


Within or near any High Value District: 
Engine?Company “cia 2.2222 Geo ee 
Ladder: Company jo cos. ete eee 
Hoss Company... 2... So eee 
Water ‘Tower Company 222 2S ee ee 

In Other Districts: 

Engine: Company. oh ene eee eee eee 
Ladder (Company oe eee eee 
Hose ;Company in3 o ee e 


woot HoNsA 
OAII PASS 


In the above table the strength of engine companies is based 
on steam fire engines; one man less may be allowed in companies 
having automobile pumping engines, and the minimum may be 
decreased by one man in ladder companies having quick-raising 
aerial ladders. Four call men or eight volunteers are considered 
equivalent to one full-paid man, but only up to one-third the least 
number of men required to be on duty at all times. Credit is given 
for the men of the off-shift platoon for the number which the de- 
partment records show respond on eall in the same manner as for 
call men. These standards for manning are in general accordance 
with the ideas of the fire chiefs of the larger cities. 

The standard for apparatus equipped with large chemical tanks, 
i.e. tanks having capacity of 85 gallons or more, is that sufficient 
number of pieces of apparatus be equipped with these tanks so that 
at least two pieces so equipped shall respond to each first alarm. 

In order that: sufficient large hose may be provided with a 
capacity adequate to develop the required streams and provide for 
a sufficient quantity so that enough serviceable hose may always be 
available, the following standards have been established: Each 
engine or hose company shall carry at least 1,000 feet of 214 inch 
or larger hose, and shall be provided with a complete spare shift; 
hose companies responding to first and second alarms in mercantile 
or manufacturing districts, where direct hydrant hose streams are 
used, shall carry at least 500 feet of 234-inch or 3-inch hose, the 
remainder being 214-inch; engine companies and hose companies 
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in other districts shall carry at least 200 feet of 234-inch or 3-inch 
hose, and the remainder of the 1,000 feet should be 21% inch; and 
one or more of the reserve hose wagons shall be loaded with at least 
1,000 feet of 38-inch hose. 

Under the heading of fire department, thirty-three standards in 
all have been established, and in addition to those just described, 
some of the more important deal with the qualifications and ap- 
pointment of officers and men, and provisions for their retirement ; 
number of powerful stream appliances needed; the minor equip- 
ment which should be carried upon each piece of apparatus; 
methods of handling fuel; regulations for the enforcement of disci- 
pline; the assignment of apparatus for response to alarms; methods 
of drill and training; and provisions for making building inspec- 
tions. 

In connection with the fire alarm system, one of the most im- 
portant standards is that the fire alarm headquarters building be 
of fireproof construction, contain no combustible material, and be 
unexposed or provided with ample and reliable protection against 
exposure. 

The standards for headquarters equipment are that any system 
handling more than four hundred alarms a year shall have pro- 
vision for transmitting alarms manually, the automatic method of 
transmission being satisfactory for smaller systems. An automatic 
system shall have a repeating mechanism, manual transmitting 
apparatus, switchboard, repeater, and cable terminal. A manual 
system shall have receiving apparatus, transmitting apparatus, re- 
cording apparatus, control board, testing facilities, and cable 
terminal. 

The standard for circuits is that they be underground, the wire 
to be not less than No. 12 gage for a single conductor, or less than 
No. 14 gage for two or three conductors, and No. 16 gage for four 
or more conductors. Wires shall have rubber insulation and shall 
be protected by lead sheath. Inasmuch as it is impracticable to 
install the entire circuit mileage of any system underground, 
standards have been established for overhead wiring. Aerial 
wires shall be not less than No. 10 gage copper, or No. 12 gage cop- 
per-clad steel with double or triple-braid weather-proof insulation. 

The standards covering fire alarm boxes are as follows: That 
not more than twenty boxes shall be dependent on any box circuit ; 
boxes shall be non-interfering and succession; boxes shall be so 
located that one will be within at least 500 feet of every building 
in mereantile and manufacturing districts, and 800 feet of every 
important group of buildings elsewhere; boxeg in high value dis- 
tricts shall be indicated by red lights at night, and boxes in other 
districts shall have a distinguishing band painted on the support- 
ing pole; all boxes shall be painted red as often as needed; and 
boxes shall be timed so that the alarm will be transmitted at a speed 
of not less than one stroke per second. 
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The transmission of alarms of fire by telephone can in no way 
be considered as satisfactory as their transmission over a fire alarm 
telegraph system; however, owing to the wide distribution of tele- 
phones, a considerable portion of alarms are being received by 
means of telephones in nearly every city. Standard means shall — 
be provided for handling these alarms so that undue delay and mis- 
takes may be reduced to a minimum. 

The standards for building construction are contained in the 
Building Code Recommended by The National Board of Fire Un- 
derwriters. This code was developed and is kept up to date by the 
Committee of Construction of Buildings of the National Board of 
Fire Underwriters, which employs a consulting engineer and a staff 
for this purpose. The code prescribes standard limitations for 
heights and areas, protection to exposed windows, protection to ver- 
tical openings, protection to communications through fire walls; 
prohibits frame construction within fire limits; and gives standards 
for wall thicknesses, construction of chimneys and heating ap- 
paratus, improved construction, private fire protection, construc- 
tion of fire stops, fire escapes, parapets, and the quality of materials 
and workmanship. The code has been adopted by a number of 
cities and is widely used by architects and engineers as a guide in 
design and construction. 

All large cities now have comprehensive laws governing the 
hazards. The National Electric Code, prepared and sponsored 
by engineering societies, insurance organizations, and manufac- 
turers of electrical equipment, and generating companies, is uni- 
versally adopted as the standard for electrical construction. Engi- 
neering representatives of The National Board of Fire Under- 
writers are members of the committee which prepares the code. 

The National Board publishes regulations covering the various 
hazards. These regulations are prepared and kept up to date by 
committees of the National Fire Protection Association. These 
committees are composed of insurance engineers and representa- 
tives of the manufacturers and distributors of the various materials 
considered. The more important of these regulations comprise 
those covering oil lighting and heating, gas lighting and. heating, 
inflammable liquids, hazardous chemicals, carbide, garages, dry- 
cleaning, nitro-cellulose and films, motion picture machines and 
booths, explosives, fireworks, matches, combustible fibres, lumber 
and packing materials, and rubbish, trash, ashes, bonfires, ete. 

The National Board of Fire Underwriters is an educational, 
engineering, statistical, and public service organization maintained 
by the stock fire insurance companies. To all intents and purposes 
it is a public service institution in most of its actitvities. Its engi- 
neering organization is available for consultation upon request of 
civic authorities, civic orgarizations, and consulting engineers. 
Application for such service or for copies of the rules and regu- 
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lations and fire prevention literature may be made at the principal 
office or either of the branch offices. 


DISCUSSION 

Dr. Buswell: I would lke to ask Mr. Goldsmith whether any 
chemical qualities of the water in the different cities have been 
considered. In some cases it makes considerable difference. 

Mr. Goldsmith: We do not go into the question of the chemi- 
eal composition of the water, its analysis or its corrosive possi- 
bilities. The only thing that governs our classification of the city 
is the result of the fire flow tests, and we frequently recommend the 
cleaning of large mains when we find the coefficient has dropped 
low. I should lke to say in this connection that we are probably 
more or less misunderstood by many engineers, particularly those 
interested in the purification of water, who believe that the fire in- 
surance interests are not concerned with the purifications of sup- 
plies. Never, during my connection with The National Board have 
we ever recommended the use of a polluted supply where it might 
become available for domestic use. 
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To Engineers of Illinois 
The Illinois Society of Engineers 


Includes Members in all parts of the State; in the smaller 
towns as well as the large cities. 


NEW MEMBERS ARE WANTED 
If you are a Member: 
Get a friend, an assistant or a college student to join. 
If you are not a Member: . 
Send for an appheation blank. 
For Officers, Committees, Constitution and Activities, 
see the reading pages of this book. 


For information address 
H. E. BABBITT, Secretary, 204 Engineering Hall, 
| Urbana, Lllinois . 
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OFFICES: LABORATORIES: 

22 QUINCY STREET 932 E. 44TH STREET 
Telephone, Harrison 4397 Telephones, Atlantic 0011 
Atlantic 0299 
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Koehring pavers, cranes and shovels are playing an important 
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part in the construction of the concrete roads of the nation 


For the Paving Job 


Speed! That 
is the reason 
for the many 
automatic ac- 
tions on the 
Koehring 
Paver. 

High speed 
charging skip, 
power dis- 
charge, centralized one-man con- 
trol and an automatic boom and 
bucket system-—these are the 
features which make the Koeh- 
ring Paver the extra-yardage ma- 
chine,— together with Koehring 


gives that operating dependabil- 
ity, the ability to stand up to 
continuous operation, all day and 
all season without breakdown 
and delay. 

Koehring Pavers are built in 
sizes with capacities of from 7 to 


“Heavy Duty” construction which 
384 cubic feet of mixed concrete. 


For Grading Work 


The contractor wants 
a machine that is fast, 
powerful, econom- 
ical and dependable. The. 
Koehring Shovel meets 
all these requirements. 
With its exclusive Koeh- 
ring cable crowd, the 
all- steel, self-cleaning 
multiplanes, and its 
“Heavy Duty” construction, it is an efficient and reliable machine. 

And when finished with the grading job, it’s an easy matter to 
hook on a different boom and use it for clamshell, dragline or block 
and hook work. 

Built in two sizes —No. 1 capacity, 5 yard dipper water meas- 
ure and the No. 2 capacity, 1-1/16 yard dipper water measure. 


KOEHRING COMPANY 


Manufacturers of 


Gasoline Cranes, Shovels 
WISCONSIN 


Pavers, Mixer’s, Draglines 
MILWAUKEE 
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Vitrified Clay 
Sewer Pipe 


‘The one product 
that cannot 
wear out 


Clay Products Association 
i 133 W. Washington St., Chicago, Illinois 
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DAYTON-DOWD CENTRIFUGAL PUMPS 


Type CS Single Stage Motor Driven Pump 


There is a Dayton-Dowd Centrifugal for practically any 
pumping service. Send for complete catalog. 


DAY TON-DOWD COMPANY 


Manufacturers of Centrifugal Pumps 
Offices in Principal Cities QUINCY, ILLINOIS 


~ 
o, 
SPD EDD) DD ED) S-() ED ED) DD) DS 0D) D-DD 0D 0D 0D 0D 0-EPL xX] 


S60 00D 0-0 0-0) 0D) D-DD) 
SD () D> () LD () AD () SAD () <D () <A ( ) <D ( ) <ERED- ( ) <REND> () ERED ( ) EER ( ) <RRE> ( ) <ED- () <EED () <GREED- () <GRRED- () ED () GED () 


4 


Se ame ee a a a eae ee a 
Springfield Clay Products Co. 


Manutacturers of 
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DRAIN TILE in all sizes 
BUILDING BLOCKS 
and PARTITION TILE 
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Independent Concrete Pipe 


INDEPENDENT CONCRETE PIPE CO. 


INDIANAPOLIS 
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Concrete Pipe for Permanence 
DRAIN TILE, Concrete drain tile has been extensively 


used for land drainage in the middle 
west for over fifty years. It is made in standard sizes from 4 to 60 
inches internal diameter, meeting the requirements of the Stand- 
ard Specifications for Drain Tile of the American Society for 
Testing Materials. 


SEWER PIPE, Concrete sewer pipe is made in standard 


sizes from 4 to 24 inches internal diam- 
eter, meeting the requirements of the Standard Specifications for 
Sewer Pipe of the American Society for Testing Materials. Rein- 
forced concrete pipe is produced in standard sizes 24 to 108 inches 
internal diameter. 


Concrete pipe has been used for building sanitary, combined 
or storm sewers for over eighty years in the United States. Ex- 
amples of this pipe are in operation today showing no signs of 
deterioration. 


CULVER PIPE, Reinforced concrete pipe is exten- 


sively used for buidling railroad 
and highway culverts in all parts of the United States and Can- 
ada. This pipe is produced in standard sizes from 15 to 96 
inches internal diameter. 


PRESSURE PIPE, Reinforced concrete pipe is in op- 


eration in many water supply 
systems of the United States, operating under heads from 10 to 150 
feet. Such pipe is fitted with suitable expansion joints and the 
lines meet the most exacting leakage requirements. 


Upon request we will be pleased to place you in 
touch with responsible manufacturers of concrete pipe 


American Concrete Pipe Association 


111 West Washington Street 
Chicago, Illinois 
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Drainage Engineers 


We Make a Specialty of 


LARGE SIZE TILE 


Our tile are 
DESIGNED and BUILT 


—not ““just made”’ 


Regardless of the difficulties to be met 
we can design a tile to meet those con- 
ditions. And after the tile are designed 
and built they will be tested to assure 
the fulfilling of your requirements. 


Waukesha Cement Tile Co. 


Oldest and Largest Cement Tile Factory in Wisconsin 


WAUKESHA, WISCONSIN 
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The Highest Development in Cast Iron Pipe 


Laying Universal Pipe water supply line under river. 
Wallingford, Connecticut 


advantages of ‘Universal? THE HIGHEST 
DEVELOPMENT IN CAST IRON PIPE: 
—standard 6-foot lengths, convenient to han- 
dle, easy to lay 

—experienced labor unnecessary 

—may be laid in narrow trench, in rock, in 
sand, or under water 

—bell holes unnecessary 

—straight lengths may be laid on curves 
—its flexible iron-to-iron joints STAY tight 
—no lead, no pouring, no calking, nothing 
to detiorate 

—a pair of intelligent arms and two wrenches 
the only equipment needed to make the joint. 


Vi are invited to investigate these superior 


THE CENTRAL FOUNDRY COMPANY 


41 East 42nd Street, New York 


Birmingham Dallas San Francisco Los Angeles 
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Illinois Malleable Iron Co. 


1801-1825 DivERsEY PARKWAY, CHICAGO 


=, 


Manufacturers of 


HIGH-GRADE PIPE FITTINGS 


Screwed 
Flanged and 
Drainage Patterns 


IRON BODY 
GATE VALVES 


Screwed Ends 
NON-RISING STEM , Flanged Ends 
Hub Ends 


Screwed Ends 
PEE Flanged Ends 


A VALVE OF QUALITY 


Steel and Wrought Iron Pipe 
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BELLE ALKALI CO. 


BELLE, W. VA. 
CHLORINE 
Highest Purity Only, In “White Cap” Cylinders 


CHLORIDE OF LIME 


BELLE BRAND 


Arnold, Hoffman & Co. Inc. 


Sole Agents 
Providence New York Boston Philadelphia Charlotte 
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STEEL PIAs@E 
CONSTRUCTION 


Elevated Steel Tanks 
Steel Storage Tanks 
for all liquids 


>) ED ()-, 


Smokestacks 
Miscellaneous Plate Work 


5 New York Dallas Atlanta 
San Francisco Montreal 
Seattle Jacksonville Havana 


CHICAGO BRIDGE & IRON WORKS 
Old Colony Building, Chicago 
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EGYPTIAN IRON WORKS 


MURPHYSBORO, ILLINOIS 


MANUFACTURERS OF 


ROAD, STREET, AND 
MUNICIPAL CASTINGS 


Bridge Rockers, C. I. and 
Steel Plates 


Bridge Rockers, Cast Steel 


Bridge Shoes, Cast Steel 
Coalhole Covers 
Expansion Devices 


Axles, Car 

Boxes, Car 
Bushings, Grey Iron 
Bushings, Brass 
Cars, Complete 


Crossheads, Shaker Screen 


Castings, Grey Iron 


Gutter Boxes, C. I. 
Inlets, Curb 
Inlets, Curb and Gutter 
Manhole Covers 
Pull Boxes, C. I. 

with Bronze Cover 


MINE AND QUARRY EQUIPMENT 


Eccentric Shaker Screen 
Frogs, Reid Safety 
Grate Bars, Common 
Grate Bars, Shaking 
Grate Bars, Fishbone 
Trunions, Shaker Screen 
Wheels, Car 
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Water Meters 


First Rate Material, Skilled Workmanship 
and a Meter Making Experience of Over Fifty Years 


EMPIRE 
Oscillating Piston See 


Remarkably accurate Strong and reliable 


D> ED <> (ED (ED 0D (EE GED (ED -() ED () ED GD () ED () GD ()- ED 0 SD) ED OD a 


NASH GEM 
Disc Type Velocity Type 
Best of all disc meters Extra large capacity 


EMPIRE-COMPOUND PREMIER (Venturi) 
Combining the Gem and the For large mains 
Empire Simple and practical 


Whatever the conditions we can supply 
The Right Meter @ 6 The Best Meter 


Send for Fully Ulustrated Price List 


NATIONAL METER COMPANY 
299 Broadway, New York 


Chicago Boston Cincinnati Atlanta SanFrancisco Los Angeles 
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Apparatus Manufactured by 


Pacific Flush-Tank Co. 


is up to date 


We are constantly designing new 


products to meet the demand for 


Sewer Flushing 
Sewage Treatment 
Sewage Lifts 


We solicit your inquiries with the hope 
that we may be of service 


PACIFIC FLUSH-TANK CO. 


4241 Ravenswood Ave. Singer Building 
CHICAGO, ILL. NEW YORK, N. Y. 
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ANNOUNCING THE 


“AMERICAN” 


TOTALLY ENCLOSED 
DEEP WELL 
TURBINE HEAD! 


Totally enclosed, this new motor 
driven head has great rigidity of 
construction, and counteracts any 
vibration from moving parts in the 
turbine. 


It is equipped with Kingsbury 
water cooled thrust bearing, and pro- 
vision is made for complete drainage 
of all waste oils and water. The dis- 
charge in this new design is located 
below ground, which makes for an 


unusually compact and neat instal- 
lation. 


Easy access is had through two 
openings to the interior of the head. 


Literature describing this new 
head is available; ask for it! 


DISTRICT SALES AGENCIES 


New York City 
(Domestic and Almyra, Ark. 
Export) Dallas, Tex. 
Philadelphia, Pa. Omaha, Neb. 
Pittsburgh, Pa. Grand Island, Neb. 
Cleveland, Ohio Denver, Colo. 


Detroit, Mich. San Francisco, Cal. 

St. Paul, Minn. West Palm Beach, Fla. 
St. Louis, Mo. Los Angeles, Cal. 
Kansas City, Mo. Salt Lake City, Utah 
Joplin, Mo. Seattle, Wash. 
Atlanta, Ga. Calgary, Alta., Can. 


Edmonton, Alta., Can. 


Ss 


THE AMERICAN WELL WORKS 


General Office and Works Chicago Office 
AURORA ILL. First NATIONAL Bank BLoG 
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Shone Sewage Ejectors 
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A remarkable record of successful performance covering a 
period of forty years in all parts of the world. No screens; no 
storage chambers; no sedimentation and unsanitary condi- 
tions; entirely automatic. 

Send for Bulletin P-4200, describing the new Type S. D. V. 
Hjector, the most important recent improvement in sewage 
ejector practice. 


Yeomans Centrifugal Sewage Ejectors 
and 
Drainage Pumps 


Complete installations for municipalities, industrial plants 
and city buildings. Slow speed, heavy duty machines, ex- 
tremely rugged in construction, with large water passages and 
few wearing parts. Installations in all parts of the country. 


Send for Leaflet E-21 


YEOMANS BROTHERS CO. 


(ESTABLISHED 1898) 


1430 Dayton Street : CHICAGO, ILL. 
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A. D. COOK, Inc. 


LAWRENCEBURG, INDIANA 
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Manufacturers of 


Single Acting, Double Acting and Double Stroke 
DEEP WELLE PUMPS 
PUMP RODS ann WORKING BARRELS 
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; 
UPPER 
PLUNGER 


mi UPPER WORKING 
BARREL 


7, LEATHER 


. -OWER 
| PLUNGER 


i 

i 

: LOWER WORKING 

: BARREL 
i 


LOWER WORKING 
BARREL CASING 


'FIG.950B 


The Cook Patent Brass Tube Well Strainer 


DEEP WELL FooT VALVES, WELL TOOLS AND 
. WELL PACKERS 
Write for Bulletins and New Catalog No. 16 
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Does Your Water 
Cost ‘Too Much 


Reciprocating Cams and Balanced Parts are the 
basis for High Efficiency of — 


Luitwieler 
NON-PULSATING DEEP WELL PUMPS 


Self-Contained Units of Power and Pump Upon One Base 
Steam, Electric and Gasoline. 
Direct Connected, Chain or Belt Drive. 


Catalog Havied LUITWIELER PUMPING ENGINE Co. 


Upon 
Request 123 Ames Street 
Rochester, N. Y. 
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- PURINGTON 
PAVERS 


ARE MADE OF 


GALESBURG 


The PURINGTON | 
PAVING BRICK 


GALESBURG CQ. _. ILLINOIS | 
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N ambitious undertaking, you may say, 
but the proof of its possibility lies in 

the scores of brick-paved streets still in ser- 
vice which were laid in the early nineties, 


Traffic has increased in severity in the 
interim, but construction science and 
methods have kept pace. 


To pave in 1924 for 1954 simply calls for 
(1) using modern methods of-adequate 
drainage, (2) building a base of sufficient 
strength to withstand the impact of the 
heavily laden truck and (3) surfacing the 
street or road with vitrified paving brick, 
asphalt filled. 


To make good roads for present use you 
must build them for the future as weil. 


NATIONAL = @>== RIEFI y eii 
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Engineers Bldg. 
Cleveland, Ohio 


PA 


VEMENTS 
OUTLAST THE BONDS 


NOAA 


Albion Shale Brick Company 
bion, Ill. 
Alton Brick Company 
Alton, Ill. 
Barr Clay Company 
Streator, Il. 
Binghamton Brick Company 
inghamton, N. Y. 
Cleveland Brick & Clay Company 
Cleveland, Ohio 
Clydesdale Brick & Stone Co. 
Pittsburgh, Pa 


Coffeyville Vitrified Brick & Tile Co. 


Coffeyville, Kans. 
Collinwood Shale Brick Company 
Cleveland,,Ohio 
Corry Brick & Tile Company 
otry, Pa. 
Francis Vitric Brick Company 
Boynton, O 


a. 
Georgia Vitrified Brick & Clay Co. 


_. Augusta, Ga. 
Globe Brick Company 
“ast Liverpool, Ohio 
Hammond Fire Brick Company 
airmont, W. Va. 


Hocking Valley Brick Company 
Columbus, Ohio 

Independence Paving Brick Co. 
Independence, Kans, 

Mack Mfg. Company 
Wheeling, W. Va. 

C. P. Mayer Brick Company 
Bridgeville, Pa. 

Medal Paving Brick Company 
Cleveland, Ohio 

Metropolis Paving Brick Co. 
Pittsburg, Kans. 

Metropolitan Paving Brick Co. 
Canton, Ohio 

Mineral Wells Paving Brick Co. 
Mineral Wells, Texas 

Moberly Paving Brick Company 
Moberly, Mo. 

Murphysboro Paving Brick Co, 
Murphysboro, Ill. 

Patton Clay Mfg. Company 

atton, Pa. 

Peebles Paving Brick Company 

Portsmouth, Ohio 


Pittsburg Paving BrickCompany 
Pittsburg, Kansas 

Purington Paving Brick Company 
Galesburg, Ill. 

Southern Clay Mfg. Company 

hattanooga, Tenn. 

Springfield Paving Brick Company 
Springfield, Ill. 

Sterling Brick Agen! 


ean, N. Y. 

Streator Clay Mfg. Company 
Streator, Ill. | 

Thornton Fire Brick Company 
Clarksburg, W. Va. 

Thurber Brick Company 
Ft. Worth, Texas 

Toronto Fire Clay Company 

_ Toronto, Ohio 

Trinidad Brick & Tile Company 
Trinidad, Colo. 

Veedersburg Paver Company 
Veedereburg, Ind. 

Western Shale Products Company 
Fort Scott, Kans. 

Westport Paving Brick Company 
Baltimore, Md, 
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